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Aims: This research described the perceived confidence in performing peripheral 
venipuncture among dental practitioners in New Zealand and Malaysia and determined the 
preferred mode of training in peripheral venipuncture from the dental practitioners' 
perspective. 
 
Introduction: This exploratory cross-sectional correlational, quantitative study involved the 
participants completing online questionnaires. The study populations were registered dental 
practitioners holding the current Annual Practicing Certificates during the data collection in 
2020 and were either registered with the Dental Council of New Zealand or the Malaysian 
Dental Council. The data analysis was performed using Microsoft Excel and Statistical 
Package for the Social Sciences version 25. 
 
Results: The response rates received from eligible dental practitioners in New Zealand and 
Malaysian represented 4.7% and 4.3% of registered, actively practising dental practitioners 
for each country, respectively, in 2020. In New Zealand, 44% of dental practitioners reported 
exposure to peripheral venipuncture as undergraduates, while in Malaysia, it was 45%.  
47% of New Zealand dental practitioners reported confidence in performing peripheral 
venipuncture during routine dental practice and 29% during medical emergencies. In 
Malaysia, 21% felt confident performing peripheral venipuncture during routine dental 
practice, while 9% felt confident performing peripheral venipuncture during medical 
emergencies. In New Zealand, 65% perceived peripheral venipuncture training as essential, 
while in Malaysia, 81%. Both New Zealand and Malaysian dental practitioners would prefer 
peripheral venipuncture training through clinical activities, workshops, simulated practice 
with a mannequin arm, and inclusion in undergraduate and postgraduate curriculum 
programmes. 
 
Conclusion: Peripheral venipuncture is a very commonly performed and essential medical 
procedure. A competent level of skill in performing peripheral venipuncture is a valuable asset 
for dental practitioners. The results of this study could be used to inform training programmes 
in peripheral venipuncture for dental practitioners. It is hoped that these educational resources 
could be deployed to maintain competence, improve skills and boost confidence in this area 
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Venipuncture evolved from the art of phlebotomy. Phlebotomy is a combination of two Greek 
terms meaning cutting and veins (Harbert, 2007). By definition, a vein is pierced by a needle 
for fluid injection or blood removal (Lew, 2012). Veins are favoured over arteries because they 
are more easily pierceable due to differences in the structure of the walls of arteries and veins; 
veins are often more anatomically accessible than arteries. This process of venipuncture is also 
known as intravenous (IV) access or cannulation. 
 
1.2 Venipuncture versus Venepuncture Terminology 
 
In the United Kingdom, venipuncture is used, while venepuncture is used in the United States 
of America. In New Zealand, Australia, Malaysia, and other Commonwealth countries, 
venipuncture is favoured over venepuncture. Whether it is venipuncture or venepuncture used 
in the literature, its definition remains the same. 
 
1.3 Relevance of Peripheral Venipuncture in Dentistry 
 
Patients who attend dental clinics might experience a medical emergency before, during or 
after a dental procedure, e.g., cardiac arrest, epilepsy, hypoglycaemic crisis, and stress-related 
collapse (Atherton, McCaul, & Williams, 1999a). While awaiting the arrival of paramedics, 
any dental practitioner who possesses the skill of performing peripheral IV access might be of 
great assistance to the paramedic and medical teams by cannulating the patient.  
 
The dental practitioner might be able to provide appropriate IV medication and fluids to assist 
the patient's resuscitation, provided that there is associated equipment for gaining and securing 
IV access and administering IV fluids and medication, e.g., syringes and needles to draw out 
drugs, IV pole, IV infusion set, and saline bag. These actions might relieve symptoms, provide 
comfort to the patient, reduce the adverse effects of untreated symptoms, and minimise 
subsequent patient deterioration. However, dental practitioners should bear in mind that after 
the patient has collapsed, e.g., during anaphylaxis and post-acute myocardial infarction, the 
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blood pressure would drop and might impact the venous return, making finding and accessing 
veins more challenging, even when the time or opportunity is available to do this (Walsh, 
2008).   
 
Although medical practitioners might provide previous blood results, it is often beneficial for 
patients with bleeding disorders or taking certain anti-coagulants to have blood sampling before 
receiving invasive dental treatment. Dental practitioners who could perform peripheral 
venipuncture might help the patient tremendously by minimising the need to refer the patient 
to other institutions or departments for blood tests. In addition, some patients who require 
antibiotic prophylaxis before having dental treatment but cannot tolerate oral antibiotics, or 
those who have missed their prophylactic dose, might be suitable for peripheral venipuncture 
and the delivery of their antibiotics via the IV route.  
 
In the speciality of Oral Medicine, the ability to perform peripheral venipuncture could be 
advantageous, as there are many diseases with oral manifestations whose diagnosis might be 
facilitated through blood sampling (Farah, Ashman, & Challacombe, 2000). To perform blood 
sampling, suitable needle gauges, syringe sizes or vacutainer needles, correct vacutainer tubes, 
alcohol pads, cotton balls, and adhesive plaster must be available. 
 
Patients might also present with life-threatening cellulitis arising from an odontogenic 
infection. They might become severely dehydrated and lethargic due to insufficient oral intake 
due to odontogenic pain and their febrile condition (Biban et al., 2012). Patients with cellulitis 
and sepsis would experience altered oxygen delivery due to varying degrees of actual and 
relative intravascular volume depletion from decreased oral intake, sepsis-induced 
vasodilation, increased venous capacitance, and capillary leakage. IV fluid administration 
increases preload and cardiac output, resulting in improved oxygen delivery to organs 
experiencing tissue hypoxia (Brown & Semler, 2019). Peripheral venipuncture is also crucial 
in providing systemic loading doses of IV antibiotics. Such skill is precious in managing 
patients who live in rural areas, where there might be a delay in transportation and transfer to 




Santella, Conway, and Watt (2016) gave a practical example of illness screening, stating that 
'dentists (dental practitioners) are highly skilled professional health care practitioners with the 
expertise and experience to communicate bad news to patients and ensure proper treatment or 
referral'. The authors described possible Human Immunodeficiency Virus (HIV) screening 
tests in undiagnosed HIV/Acquired immunodeficiency syndrome (AIDS) with suspicious oral 
manifestations such as candida, oral hairy leukoplakia, and Kaposi sarcoma in dental practices 
as the procedures that could be considered. Patients with positive screening then could be 
referred to relevant services for appropriate further treatment. Some other sexually transmitted 
diseases such as syphilis, herpes simplex virus type 2 (HSV-2), gonorrhoea, and 
papilloma/condyloma could also manifest in the oral cavity, and screening for such 
appropriately through blood investigation, swab, and biopsy might be imperative. 
 
The basic bachelor and postgraduate dentistry curriculum require the candidates to have strong 
foundation knowledge of medical physiology, including blood pathophysiology and 
pharmacology, to provide safe dental treatment (Wu, Zhang, Jiang, & Guo, 2010). A patient 
with a suspected disease or an increased risk of having a particular disease could be referred to 
appropriate health care professionals across multiple disciplines. This holistic and patient-
centred approach would be advantageous to the patient and would provide safe delivery of 
dental treatment to the patient. The incorrect perception that dental practitioners only look after 
the teeth and the mouth could be easily negated.  
 
Due to perceived pain from dental procedures, many patients undergoing dental treatment 
experience heightened levels of anxiety. Repeated episodes of anxiety might lead to a phobia. 
Dental anxiety and phobia might eventually prevent patients from seeking dental treatment and 
result in oral neglect. General anaesthesia might be offered when a patient refuses to cooperate 
and cannot tolerate a traditional dental setting, but it must be fully justified and carefully 
selected as no general anaesthesia is without risk (Giovannitti, 1995).  
 
When general anaesthesia is required for dental treatment, the advantages of the treatment must 
outweigh the risk of delivering general anaesthesia. During general anaesthesia induction, 
peripheral IV cannulation is performed to allow IV delivery of induction drugs, e.g., propofol 
and fentanyl (Stanford, 2008).  
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A dental practitioner proficient in phlebotomy and IV cannulation might help the medical and 
anaesthetic team when a patient needs to be admitted earlier for pre-operative assessment and 
involved in blood parameter correction if needed before proceeding with general anaesthesia. 
However, patients with severe anxiety, needle phobia, and learning disability could have 
phlebotomy and IV cannulation procedures after the induction or intubation procedure by the 
anaesthetic team. 
 
In 2016, the American Dental Association published Guidelines for Teaching Pain Control and 
Sedation to Dentists and Dental Students, which looked into sedation and anaesthetic education 
for dental practitioners and dental students (American Dental Association, 2016). In caring for 
anxious patients, it is advantageous if dental practitioners have training in the range of 
techniques to control pain and anxiety, either through non-pharmacological or pharmacological 
approaches or combining both (Glassman, 2009). A dental practitioner, in this instance, would 
be at an advantage if they could perform peripheral venipuncture; be accredited with the 
knowledge and appropriate and relevant pharmacological background. 
 
So far, only two pieces of dental literature indirectly evaluated the perceived ability to perform 
peripheral venipuncture among Brazilian and British dental practitioners. Arsati et al. (2010) 
showed that approximately 61% of Brazilian dentists (306 out of 498) negatively perceived 
their competence in giving an IV injection, and approximately 36% (179 out of 498) felt 
confident giving the IV injection. The most common justifications were lack of knowledge and 
competence in medical emergencies, a lack of training and updating since primary 
qualification, and a lack of learning and training during their undergraduate degree (Arsati et 
al., 2010). 
 
A study by Girdler and Smith (1999), which involved 302 dental practitioners in five counties 
of Northern England, reported that almost 50% of British dentists had a negatively perceived 
ability to insert the IV cannula or IV butterfly. Concerning the perceived perception of injecting 
the IV drug, 47.3% had responded positively, and 52.7% had responded negatively. A study 
related to medical emergency management and readiness among general dental practitioners in 
New Zealand was carried out in 2001 (Broadbent  & Thomson, 2001). This study, however, 
did not specifically address confidence in performing peripheral venipuncture. 
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My Doctor of Clinical Dentistry (DClinDent) research surveyed dental practitioners in New 
Zealand and Malaysia in 2020, over a five-month time interval. The research investigated 
dental practitioners' previous exposure to peripheral venipuncture and encounters of medical 
emergencies in dental practices; perceived confidence in performing peripheral venipuncture; 
expectations related to peripheral venipuncture training; preferred mode of training in 
peripheral venipuncture. 
 
Hopefully, this research's findings would help guide the development and refinement of 
educational materials for dental house surgeons and dental practitioners interested in 
performing IV sedation, teaching advanced emergency medical care, alongside undergraduate 
and postgraduate dental students’ education, and continuing professional development (CPD) 
dental courses. 
 
1.4 Previous Research 
 
A thorough search of the Cochrane Library, Google Scholar, PubMed/Medline, and The 
University of Otago literature databases found no studies in New Zealand and Malaysia that 
examined previous experience or exposure and education in peripheral venipuncture, and 
perceived confidence in performing peripheral venipuncture and demand in peripheral 
venipuncture training amongst dental practitioners. Therefore, there is an opportunity to 
conduct new research that focuses explicitly on peripheral venipuncture exposure, perceived 






The aims of this research were: 
 
1. To determine the perceived confidence in performing peripheral venipuncture among 
dental practitioners in New Zealand and Malaysia; 
2. To determine from the dental practitioners' perspective; the preferred mode of training 
in peripheral venipuncture.  
 
1.6 Specific Objectives 
 
This research would seek to describe: 
 
1. The perceived confidence in performing peripheral venipuncture among dental 
practitioners in New Zealand and Malaysia; 
2. The effect of clinical experience on the perceived confidence in performing peripheral 
venipuncture, in relation to clinical years of working as a dental practitioner; 
3. The possible mechanisms by which dental practitioners could improve their skills and 
confidence in performing peripheral venipuncture. 
 
1.7 Research Hypothesis 
 
This research hypothesised a self-perceived need for training in peripheral venipuncture among 
dental practitioners and that existing peripheral venipuncture skills were underdeveloped for 
many practitioners.   
22 
 
2. Literature Review 
 
2.1 Definition of Blood 
 
Blood is the fluid pumped by the heart and circulated in a vertebrate animal's arteries, 
capillaries, and veins. Blood transports nutrients and oxygen to all body parts while also 
removing waste items (Merriam-Webster, n.d.).  
 
Blood is considered a 'precious fluid', which makes up 8-10% of total body weight. It consists 
of blood cells and plasma. It travels across the body, supplying oxygen and nutrients to different 
cells and organs while simultaneously transporting metabolites (including drugs), along with 
waste products and drugs (Scoopskiller, 2020).  
 
The plasma is the significant constituent of the blood of 55%. It is mostly water by volume and 
contains proteins, nutrients, glucose, essential mineral ions, hormones, enzymes, clotting 
factors, metabolites, and waste products ready for elimination and excretion through hepatic 
and renal physiology. Blood could describe the underlying disease, genetic identification, and 
humans 'blueprint' through appropriate tests.  
 
2.2 Perspective on Blood 
 
2.2.1 Early Greek Perspective  
 
Since the early existence of humans, blood has been considered either as sacred or diseased. 
The body, according to Hippocrates (460-377 BC), is made up of four humours: phlegm (earth 
and water atoms), yellow bile (fire and air atoms), blood (fire and water atoms), and black bile 
(earth and air atoms) (Euphoriatric, n.d.). He stated that disease was the result of excess or 
imbalance of these humours or substances. He invented special surgical instruments and 
performed many rather impossible surgeries during his era, e.g., thoracotomy or the trepanation 
of the skull to evacuate cerebral oedema and 'diseased' blood. He also personified the idea of 





Hippocrates penned the renowned Hippocratic oath, which medical school graduates around 
the world still swear. He said: 
 
"… I recommend to my patients' diet that science and the crisis I consider more appropriate 
and will chase away from them any harm and damaging food. I will never give them poison, 
nor give them incorrect advice. Above all, I would keep my life pure and undefiled my art. In 
that house will go only offer assistance to the sick and depart every wrongful act and profane 
contact. And that listen from now on in the exercise of my medical duties on the common life 




After Hippocrates, another outstanding Greek physician of antiquity was Claudius Galenos 
(129 or 131 A.D. to 199 or 201 A.D.). He was the father of descriptive anatomy and 
experimental physiology. Galenos also believed that good health was achieved by balancing 
the body's four juices: blood, bile, black bile, and phlegm. Disease results from any disruption 
in this balance or insufficient mixing of juice. He also believed in the concept of arteries 
circulating air. He was not entirely wrong; as modern science has shown, blood gases, i.e., 
oxygen and carbon dioxide, are dissolved and transported by haemoglobin in the bloodstream 
(Euphoriatric, n.d.). 
 
2.2.2 Religion and Cultural Perspectives  
 
In Islam, Judaism, and Orthodox Christianity, the blood is considered unclean. Any food 
containing blood is strictly prohibited. Meat obtained from the slaughtered animal must have a 
purification ritual before being consumed, and animal blood is drained out (Diffen, n.d.). There 
is also ritual cleanliness to deal with bleeding or natural discharge of blood during child labour 
and female menstruation. 
 
The followers of Jehovah's Witnesses are not to consume nor receive any blood products from 
the animal or other human or even sometimes from their autogenously and medically-




2.2.3 Te Ao Māori Health Perspective  
 
In New Zealand, the Māori health models- Te Whare Tapa Whā relies on four dimensions of 
Māori well-being which must be strong in the foundation, equal and mutually inclusive: Taha 
tinana (physical health); Taha wairua (the spiritual dimension); Taha whānau (family health); 
Taha hinengaro (mental and emotional health) (Ministry of Health New Zealand, 2021; Palmer 
& Watene, 2018). 
 
If one of the four dimensions be missing or compromised, a Māori will become imbalanced 
and unwell. The sacrament of blood is found in Te Whare Tapa Whā. It has to be respected and 
handled respectfully. From a Te Ao Māori perspective, the body and blood are considered tapu 
(sacred). A Māori donor might perform a karakia (ritual chants or prayers) to lift tapu when 
donating blood if he or she wishes. 
 
2.2.4 Chinese and Far-Eastern Traditional Medicine Perspectives  
 
Yin is defined as the philosophy of negativity, passivity, and female character, while Yang 
carries the opposite philosophy, i.e., positivity, exercitant, and male character (Shan, 2021). 
The harmonious balance between Ying and Yang contributes to a healthy state of mind and 
body. However, in the event of an imbalance between them, medical illness might manifest. 
Therefore, Chinese and Far-Eastern traditional medicine believe that all body physiology and 
imbalance signs and symptoms could be treated by enhancing Ying or Yang or dispersing 
excess Yang or Yin (Shan, 2021).  
 
In the event of excessive Yin component of blood or body fluids, caused by coldness, damp 
climate, overeating, poor diet, excessive alcohol consumption, and winter season's pathogens 
(e.g., flu and cold viruses), the body would be sick and has lack of Qi (circulating life force). 
The treatments to improve Qi are exercise and incorporating the Yang component: a well-
balanced diet; a tepid or hot temperature of prepared food; proper body insulation; comfortable 
clothing during winter. Such treatments are believed to improve blood circulation and remove 




2.2.5 Blood Donation, Offering and Sacrifice 
 
Blood was construed as sacred in early human civilisation, and it is still is in many cultures. 
Therefore, the phrases of 'A Drop of Blood May Save a Life'; 'Every Drop Counts; 'Save a Life 
Donate Blood'; 'Give Blood Save Lives' have been used in promoting suitable healthy adults to 
donate the blood during blood donating programme or campaigns throughout the world. 
 
The practice of human blood sacrifice and offerings by the Romans, Aztecs, Egyptians and 
still, in some parts of the world, such as African countries, is due to the belief that the offering 
of sacred blood would please the Deity/Gods (Unbounded Wisdom, 2020). Therefore, Men and 
nature could live harmoniously (Unbounded Wisdom, 2020). Blood offering is also a plea for 
blessing or a good deed, or being in return. In the 14th century, in Mexico and the Central 
American civilisations, the notion that the Sun required human nourishment led to human 
sacrifices, with as many as 20,000 victims sacrificing their blood to the Sun every year (Isaac, 
2005). 
 
2.3 Blood Vessels 
 
2.3.1 Blood and Fluid Vasculature 
 
Arteries and arterioles (the arterial system), veins and venules (the venous system), and 
capillaries (the smallest blood vessels, linking arterioles and venules through networks within 
organs and tissue) are the five types of blood vessels. The body's vasculature is a complicated 
network of blood vessels that connects the heart to all other organs and tissues (Jarvis, 2018).  
 
The oxygen-rich blood, electrolytes, hormones, enzymes, minerals, and nutrients are delivered 
from the heart through the arteries and arterioles network to the organs and tissues. Meanwhile, 
the venules and veins carry deoxygenated blood back from organs and tissue to the heart. 
Finally, the gaseous and nutrient exchanges between blood and tissues occur in the capillaries 




The lymphatic system is a complicated network that is part of the circulatory system of the 
body. The system helps fluid balance by collecting surplus fluid and particulate matter from 
tissues and depositing it in the circulation. It also aids in the body's defence against infection 
by housing disease-fighting lymphocytes (Britannica, 2021).  
 
2.3.2 Anatomy of Blood Vessels 
 
Except for the capillaries, all blood vessels are made of three layers: the tunica interna, tunica 
media, and tunica externa. Tunica interna (innermost layer/internal elastic membrane) consists 
of a single layer of squamous epithelial cells called the endothelium, which offers little 
resistance to blood flow. However, this layer could be easily damaged by uncontrolled 
hypertension, exposure to toxins such as cigarette smoke, and hyperglycaemia due to its 
thinness. Tunica interna is anchored to tunica media by elastin and collagen. In addition, the 
endothelium releases vasodilator chemicals such as nitric oxide, which help regulate blood 
flow by relaxing the smooth muscles within tunica media and preventing thrombus formation 
(Jarvis, 2018). 
 
Tunica media (middle layer/smooth muscle layer) comprises smooth muscle fibres and elastin. 
Its contractility (vasoconstriction) and relaxation (vasodilation) are locally regulated by 
vasodilator chemicals and systemically by the autonomic nervous system, i.e., sympathetic and 
parasympathetic nerves (Jarvis, 2018). 
 
The tunica externa (outer layer/external elastic membrane/adventitia) comprises connective 
tissue fibres that protect and join blood vessels to any surrounding tissues (Jarvis, 2018). The 
tunica externa and tunica medium in bigger blood vessels get blood and nutrients from the vasa 
vasorum (small blood vessels that supply or drain the walls of the larger arteries and veins and 






The arterioles are the smallest arteries, approximately 0.01 to 0.3mm in diameter. They have 
all three vascular layers (tunica intima, tunica media, and tunica externa), but they comprise a 
single smooth muscle layer overlying endothelial cells when they reach the capillaries. Thus, 




The venules are formed when capillaries come together. They are the minor veins in the 
microcirculation about 0.008 to 0.1mm in diameter. Deoxygenated blood can flow from 




Capillaries are a single layer of endothelium with small slits known as pores or fenestrations. 
They act as a semipermeable membrane that allows the diffusion of gases and transfer of 
nutrients and waste products. However, vital substances such as plasma proteins with a 
considerable molecular weight cannot cross this semipermeable membrane to maintain oncotic 
pressure within blood vessels (Jarvis, 2018). 
 
2.3.6 Physiology of Veins 
 
Two primary functions of veins are to act as blood transportation vessels, transporting blood 
from the organs of the body and tissues back to the heart, i.e., the venous return and act as 
capacitance vessels to accommodate large volumes of blood (Tansey, Montgomery, Quinn, 
Roe, & Johnson, 2019).  
 
At a physiological state of rest, the veins contain approximately two-thirds of the total blood 
volume. The veins can house a large blood volume as they have thinner walls, larger diameters 
than arteries, and less smooth muscle and elastic tissue (Tansey et al., 2019). Veins have high 
vascular compliance allowing a high rate of change in volume with changing blood pressure. 
As a result, any changes in venous blood volume would result in only minor variations in 




Arterial blood pressure is expressed in systolic and diastolic measurements in units of 
millimetres of mercury (mmHg). In a normal healthy adult male weighing 70 kilograms (kg), 
the systolic reading ranges between 100 and 120 mmHg, while the diastolic is between 60 and 
80 mmHg.  As a result, any planned or inadvertent arterial puncture would need a considerable 
amount of time to achieve haemostasis. On the other hand, the venous circulation is a system 
with a low pressure between 8 and 10 mmHg compared to the arterial side (Tansey et al., 2019). 
Therefore, any planned or inadvertent vein puncture would result in minor bleeding, and 




Phlebotomy is a process of removal of blood or blood-letting. It dates back to the Stone Age, 
when primitive instruments were used to pierce vessels to allow excess and undesirable blood 
to flow out of the body. Leeches were used in bloodletting in the early 19th century as their 
saliva contained an anti-coagulant that promoted bleeding by preventing the formation of fibrin 
(Lew, 2012). 
 
Phlebotomy has been practised for many centuries and was once widely used to treat many 
types of disease. The word 'phlebotomy' originates from two Greek words referring to 'veins' 
and 'cutting'. Thus, phlebotomy can be defined as the incision of a vein for blood-letting or 
collection (Lew, 2012). In the 17th and 18th centuries, phlebotomy was an effective therapy 
for those practising the arts of healing, and lancets were among the primary instruments used 
(McCall & Tankersley, 2011). Phlebotomy is a procedure of drawing blood for transfusion and  
apheresis, diagnostic testing, or experimental procedures (Merriam-Webster, n.d.) It is 
practised today, albeit with distinct ideas, developments, and aseptic methods and sterile 
equipment. 
 
Modern phlebotomy is indicated to:  
 
• Collect blood for diagnostic reasons; 
• Monitor drug blood concentration; 
• Collect blood at a donation centre for transfusions; 
• Remove blood for therapeutic purposes, such as treating polycythaemia, a condition 
characterised by excess red blood cells. 
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Phlebotomy is  attained through (McCall & Tankersley, 2011): 
 
• Venipuncture, which collects blood via venous perforation with a hypodermic needle 
and syringe or other collection apparatus;  
• Capillary puncture, which involves collecting blood after puncturing the skin with a 
lancet. 
 
Typically the most common site for phlebotomy is the antecubital fossa located in the anterior 
elbow at the fold. This area houses three veins: the median cubital, basilic, and cephalic veins. 
Depending on their muscle and fat tissue, the veins might be visible in some people but not in 
others or more easily felt in some. Individuals' venous patterns might also differ, but with the 
knowledge of the anatomy of veins in the arms, medical professionals could predict the 
whereabouts of those veins (Lew, 2012). The cephalic vein runs along almost the arm's entire 
length, and the median cubital vein connects the cephalic vein with the basilic vein (Harbert, 
2007; Lew, 2012). 
 
There are anatomical variations of the superficial venous system in the cubital fossa. Indeed 
these are either classified into four, six or eight types. Mikuni, Chiba, & Tonosaki (2012) 
classified the variations into 8 types (Figure 2.1(a)) while Lee et al. (2016) categorised the 
variations into four types (Figure 2.1(b)). Ukoha, Oranusi, Okafor, Ogugua, & Obiaduo 






Figure 2.1(a) Eight anatomical variations of superficial veins in the cubital fossa  
(Extracted from Mikuni, Chiba, & Tonosaki, 2013) 
(NB: C= cubital vein; B= basilic vein; MAV= median antebrachial vein;  





Figure 2.1(b) Four anatomical variations of superficial veins in the cubital fossa  
(Extracted from Lee et al., 2016)  
(NB: CV= cephalic vein; BV= basilic vein; MCV= median cubital vein;  
MABV= median antebrachial vein) 
 
Because it is larger and has a lesser tendency to move or roll during needle insertion, the median 
cubital vein is the preferable site for peripheral venipuncture. In addition, it triggers a less 
painful sensation upon peripheral venipuncture as there are usually fewer sensory nerve 
endings in the area. The cephalic and basilic veins, on the other hand, are easier to detect in 
some persons than the median cubital vein. Hence, it might be more appropriate to draw blood 





2.4.1 Best Practices in Phlebotomy 
 
Medical and non-medical personnel can perform phlebotomy at various healthcare 
establishments, such as hospitals, outpatient facilities, and clinics that offer phlebotomy 
services. Phlebotomy might vary among healthcare personnel, but most phlebotomy practices 
are based on the World Health Organization (WHO)’s best phlebotomy practices. During 
phlebotomy, the safety of health care personnel and patients are the most pressing concern, 
particularly with sharp injury incidence and contamination (WHO, 2010).  
 
As outlined by WHO (2010), the following have to be included in phlebotomy best practices:  
 
• proper planning, i.e., before performing phlebotomy, all equipment needed must be 
assembled and placed on an easily accessible tray or trolly and be visible; 
• appropriate setting which can offer privacy to the patient and being quiet, clean and 
well-lit; 
• quality control; 
• standards for quality care for patients and health workers, including the availability of 
appropriate supplies and personal protective equipment (PPE); 
• availability of post-exposure prophylaxis if sharps injury occurred; 
• avoidance of contaminated phlebotomy equipment; 
• appropriate training in phlebotomy; 
• cooperation on the part of patients; 
• quality of laboratory sampling. 
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2.4.2 Equipment for Phlebotomy (WHO, 2010):  
 
• a supply of laboratory sample tubes, which needs to be stored dry and upright in a 
rack; 
• a sterile glass or bleeding pack if large quantities of blood are to be collected; 
• an assortment of blood-sampling devices (needles and syringes of different sizes and 
gauges);  
• a disinfected tourniquet; 
• alcohol hand rub; 
• well-fitting, non-sterile gloves; 
• 70% alcohol swabs for skin disinfection; 
• adhesive plaster, sterile gauze, or cotton-wool ball to be applied over the puncture site 
post-operatively; 
• correct labelling of laboratory specimens;  
• stationery and correct laboratory forms;  
• leak-proof transportation bags and containers; 
• a puncture-resistant sharps container. 
 
Gorski et al., 2016 outlined some Level IV recommendations in phlebotomy practice, as 
follows: 
 
• Avoid clenching fists tightly or repeatedly expanding and closing fists, as these can lead 
to pseudo-hyperkalaemia; 
• Avoid the use of a tourniquet or blood pressure cuff if possible. If a tourniquet is needed, 
it must be worn for less than one minute to avoid haemolysis and erroneous chemical 
laboratory results. Extended cuffing time causes alterations in the vascular 
endothelium, ranging from elevated venous pressure to hypoxia. The tourniquet must 




Blood in the syringe must then be appropriately drawn in less than five minutes to minimise 
blood clotting in the collection tubes and avoid additive cross-contamination between the tubes. 
Because the tube additives and colour coding might differ, one must seek guidelines or 
recommendations from respective local laboratories. Figure 2.2 shows the proposed order of 
draw for vacuum tubes or syringes and needles (WHO, 2010). Meanwhile, Figures 2.3(a) and 




Figure 2.2 Proposed order of draw for vacuum tubes or syringe and needle (Extracted from 
WHO (2010), based on the United States National Committee Clinical Laboratory Standards 


















2.4.3 Hypodermic Needle 
 
The word 'hypodermic' is derived from Greek words. 'Hypo' stands for under, while 'dermic' 
stands for the skin. A hypodermic needle is a medical tool with a bevelled tip that penetrates 
or injects the skin. It is thin and sharp and has a hollow diameter or tube. It is used in 
conjunction with a syringe, a plunger-operated hand-held instrument to inject substances into 
the body or withdraw fluids from the body (Steiner & Capps, 2011).  
 
A hypodermic needle is incorporated in the design of a cannula for penetrating the skin and 
gaining access into the veins or arteries for delivering substances and withdrawing bodily 
fluids. The large needles and cannulae would be used to allow rapid infusion of transfused 
blood, life-saving drugs, and resuscitative fluids during life-threatening blood loss and shock. 
 
There are four routes for injection penetration, i.e., intradermal, subcutaneous, intramuscular 








• IM injection is an injection that penetrates the skin, subcutaneous tissue layer and 
muscle at an angle of 90 degrees; 
• Subcutaneous injection is an injection into the skin layer and subcutaneous tissue at an 
angle of 45 degrees; 
• IV injection penetrates the skin and vein at an angle of 25 to 30 degrees; 
• Intradermal injection penetrates superficially into the dermis at an angle of 10 to 15 
degrees. 
 
Nowadays, all hypodermic needles are single-use and disposable. The International 
Organization for Standardization (ISO) published guidelines ISO 9626:2016 for hypodermic 
needles' inner and outer diameter. It also regulates the colour coding for the needle gauges.  
 
The manufacturing process takes place with stringent quality control. The Birmingham gauge 
(Stubs Iron Wire Gauge) determines hypodermic needles' diameter. Figure 2.5 shows the 
variation of colour coding of gauge sizes. The exact requirements are also used for 
manufacturing syringes and cannulae. After manufacture, needles are sterilised and pre-packed 
in sealed tamper-evident packaging. The needles commonly used in phlebotomy are either 
21G, 22G or 23G. When the needle is inserted into the vein at an angle of 25 to 30 degrees, its 
bevelled surface must point up. 
 
The most critical parts of disposable hypodermic needles are the male and female Luer lock 
and hub produced by pharmaceutical equipment manufacturers (Ahn, Bahk, & Lim, 2002). The 
disposable needles are attached to the syringe barrel via a plastic or aluminium hub, employing 










According to the Best Practice Guidelines for Peripheral venipuncture by Welsh Abertawe Bro 
Morgannwg University (ABMU) Health Board, peripheral venipuncture is also known as a 
peripheral vascular access device, which is an inserted device into a peripheral vein for 
therapeutic purposes, e.g., administration of drugs or medications, fluids and or blood products 
(Lee, 2017).  
 
Waheed, Ansari, & Zaheer (2013) defined venipuncture as collecting blood from the veins for 
diagnostic tests and blood donation. A succinct definition of venipuncture is obtaining IV 
access peripherally or centrally with cannulation, designed to provide IV therapy of the fluids 




There must be proper pre-operative hand hygiene practice, proper donning of PPE such as 
gloves and protective plastic apron, decontamination of the skin before puncture, and the 
disinfection of the tourniquet before venipuncture is performed (Waheed et al., 2013). The 
contamination rate of tourniquets with methicillin-resistant Staphylococcus aureus (MRSA) 
has been reported to be 25% due to phlebotomists' lack of proper hand hygiene (Leitch, 2006).  
 
IV injections were first reported in the 17th century. In 1845, Rynd and Wood developed the 
hypodermic syringe for phlebotomy, the greatest invention in the 19th century (McCall & 
Tankersley, 2011). In 1935, S. L. Drummond-Jackson, a dentist in London, England, began the 
pioneering IV procedures in dentistry that led to the present-day chairside use in dentistry 
(McCall & Tankersley, 2011). 
 
The first oral surgery resident in the United States of America to receive formal medical 
anaesthesia training was Dr Adrian O. Hubbell, Doctor of Dental Surgery (DDS) at the Mayo 
Clinic, from 1938 to 1939. He had been using thiopental as an IV drug for sedating ambulatory 
patients who required oral surgery procedures. After completing his residency at Mayo Clinic 
in 1940, he joined Dr Berto Olson, DDS in Los Angeles and over a year, successfully converted 
Dr Olson's nitrous oxide practice into IV anaesthesia practice (McCall & Tankersley, 2011). 
 
According to Edell (1972), venipuncture is a rather delicate procedure; carrying it out with the 
least amount of trauma and the most efficiency requires a high level of precision, practice, 
knowledge of the anatomy and physiology of the blood vessels involved. 
 
When the veins in the antecubital fossa are not suitable, peripheral venipuncture could be 
performed on the veins on the dorsum of the hand (Figure 2.6). Similar to veins in the 
antecubital fossa, they are prominent in different positions on different individuals (Harbert, 
2007). Unfortunately, hand veins tend to migrate or roll. Before inserting the needle, medical 






Figure 2.6 The vein anatomy on the dorsum of the hand (Extracted from Liberal Dictionary, 
n.d.) 
 
2.5.1 Peripheral Versus Central Venipuncture 
 
Peripheral venipuncture is the process of obtaining peripheral IV access to provide a person 
with medications or fluids directly into the systemic circulation. It is also a means of collecting 
blood for testing to aid clinical diagnosis (Harbert, 2007). Gorski et al., 2016 recommended 
Level IV and V evidence on peripheral venous access with short peripheral catheters. 
 
For an adult patient (Gorski et al., 2016) :  
 
• Use the venous site, which is most likely to last the entire length of the prescribed 
therapy; 
• Use the forearm to increase dwell time, decrease pain during dwell time, promote self-
care, and prevent accidental removal and blockage; 
• Consider using the veins found on the dorsal and ventral surfaces of the upper 
extremities, including the metacarpal, cephalic, basilic, and median veins; 
• Refrain using the veins of the lower extremities unless necessary due to potential tissue 
damage, thrombophlebitis, and ulceration. 
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For a paediatric patient (Gorski et al., 2016):  
 
• Use the venous site, which is most likely to last the entire length of the prescribed 
therapy; 
• Consider veins in the hand, forearm, and upper arm below the axilla; 
• Refrain the antecubital area, which has a higher failure rate; 
• For infants and toddlers, consider veins of the scalp and foot if not walking.  
 
Central lines are catheters inserted into large central venous blood vessels (Marino, 2013). The 
principle of central venipuncture is similar to peripheral venipuncture, but the procedure is 
often performed in critically ill patients and those who require prolonged IV therapies in 
hospitals. It would involve central IV access; placement of larger catheters in more centrally 
located veins in the neck (internal jugular vein), chest (subclavian vein or axillary vein), groin 
(femoral vein), or through veins in the arms (peripherally inserted central catheters (PICC)) 
(Marino, 2013).  
 
The use of central venous catheters is further described as below (The American Thoracic 
Society, 2019): 
 
• Difficulty accessing and maintaining peripheral venous access, e.g., obesity, scarred 
veins and agitated patient; 
• Passage of fluids or medications which are detrimental to peripheral veins, e.g., 
vasopressors,  chemotherapeutic agents, or hypertonic solutions; 
• Extended periods of parenteral medications;   
• Specialised treatment such as haemodialysis, transvenous cardiac pacing, invasive 




The significant veins used in central IV access, i.e., subclavian, femoral, and internal and 




Figure 2.7 The body's venous circulation (Extracted from Mille-soeren, n.d.) 
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2.6 Guidelines on Peripheral Venipuncture Practice 
 
This section highlights the key guidelines in peripheral venipuncture practice that could be 
used and adopted if venipuncture training and curriculum are incorporated into the basic, 
postgraduate and fellowship dental curriculum. 
 
 
2.6.1 Clinical Review on the Safety of Peripheral Intravenous Cannula (SPIVC)  
 
In October 2018, The National Health Service in the United Kingdom released a Clinical 
Review on The Safety of Peripheral Intravenous Cannula (SPIVC). A SPIVC is a hollow metal 
needle with a bevelled tip and a plastic catheter tube encased around it and a length less than 
or equal to 7.5 centimetres (cm). It has a safety-engineered needle passively or actively 
activated when withdrawn from the accessed vessel and the cannula or catheter component in 
situ (The NHS Clinical Evaluation Team, 2018).  
 
The SPIVCs are subcategorised into the following designs (Figures 2.8, 2.9, 2.10 and 2.11):  
 
Figure 2.8 Integrated Closed (Closed Y type) cannula; a non-
ported device with a pre-attached extension set, needle-free 
connectors built-in, and a stabilisation platform that 
decreases micromovement within the blood vessel (Extracted 




Figure 2.9 Non-Ported (Winged) cannula has stabilising 
platforms or wings that help secure the device and reduce the 
likelihood of micromovement within the vein (Extracted 






Figure 2.10 Ported Cannula (Open Type) cannula is with an 
injection port. It has an additional port or opening 
incorporated onto the top of the cannula hub, with a tethered 






Figure 2.11 Non-Ported (Straight or Non-winged) cannula; a 
pen-shaped cannula with no port or stabilisation platforms 




IV cannulae are colour-coded according to different gauge sizes. The most commonly used 
cannulae in peripheral cannulation are pink (20G) and green (18G) for adults and blue (22G) 
for children, and yellow (24G) for neonates and older adults with frail veins. Figure 2.12 shows 
the colour, gauge size, external diameter, length, flow rate, and recommended uses of different 
IV cannulae.  
 
In medicine, the commonly used needles range from 7-gauge (G) to 33-gauge (G). Blood is 
drawn for testing using the 21G needles, while the 16G or 17G needles are used for blood 
donation. Larger gauges are preferred for emergencies where rapid blood or fluid replacement 






Figure 2.12 Different specifications of IV cannulae (Extracted from Pedagogy Online 




2.6.2 Welsh Abertawe Bro Morgannwg University Health Board's Best Practice 
Guidelines for Peripheral Intravenous Cannulation  
 
The Best Practice Guidelines for Peripheral Intravenous Cannulation produced by the Welsh 
Abertawe Bro Morgannwg University Health Board (ABMU HB) in 2017 outlined the 
technique of insertion maintenance and safely discarding peripheral IV cannulae. The 
fundamentals of device care are the same regardless of the different types of peripheral IV 
cannulae utilised (Lee, 2017). 
 
The aims of this guideline are (Lee, 2017): 
 
• To minimise infection risk by adapting the Aseptic Non-Touch Technique (ANTT );  
• To maintain a non-emergent IV system with minimal connections in order to reduce the 
risk of contamination;  
• To prevent damage to the device and associated IV equipment; 
• To maintain a patent and correctly positioned device. 
All IV peripheral cannulae must be inserted, accessed and removed using ANTT and following 
standard infection control precautions. This guideline also emphasised the need for all 
practitioners to maintain their knowledge, skill, and responsibility to ensure that they undertook 
this role competently and with the required clinical skills (Lee, 2017). Medical professionals 
should not practice the IV procedure on themselves or colleagues. Instead, they should use 
appropriate tools such as a mannequin arm for practice (Lee, 2017). 
 
All IV fluids, flushes, drugs, or medications must be carefully checked, labelled, and 
documented. When a syringe needs to be attached to the cannula port, its tip must be sterile. 
As an integral part of peripheral venipuncture, 5 millilitres (mL) of 0.9% sodium chloride 
should be used to flush the cannula and check the integrity of the cannula, i.e., to check any 
blockage or through and through puncture of the venous wall.  
 
ANTT must be used for removing an IV cannula. The device must be carefully removed with 
a steady movement and pressure is applied to achieve haemostasis, and an appropriate skin 




2.6.3 Guiding Framework for the Education, Training and Competence Validation in 
Venepuncture and Peripheral Intravenous Cannulation for Nurses and Midwives 2017 
 
This guiding framework published by the Irish Health Service Executive in 2017 defines 
venipuncture as a process that involves inserting a needle into a vein to take a blood sample for 
haematological, biochemical, and bacteriological analysis, as well as monitoring blood 
component levels for diagnostic purposes (Health Service Executive, Republic of Ireland, 
2017). 
 
Venipuncture is one of the most commonly performed invasive procedures, but it can be 
traumatic. It needs to be done or ordered when required. In addition, before beginning the 
procedure, a clinical environmental assessment has to be conducted by: 
 
• Assessing a suitable setting or place to perform the procedure; 
• Minimising  disruptions; 
• Anticipating the adequacy of time for transporting the blood samples to a laboratory.  
 
Another essential point stressed by this guideline is the pre-requisite need for informed verbal 
consent. The consent must then be recorded in the healthcare records (Health Service 
Executive, Republic of Ireland., 2017). Psychological and non-pharmacological approaches 
should be employed when dealing with anxiety and needle phobia, achievable through effective 
communication skills, distraction, or relaxation techniques. Pharmacologically, pre-procedural 
application of topical anaesthetic creams such as Lidocaine 2.5% and prilocaine 2.5% eutectic 
mixture (EMLA ®) and tetracaine (Ametop TM) on an area of skin for peripheral venipuncture 
might also be employed when dealing with patients with pain anxiety and needle phobia.  
 
When EMLA ® cream is applied on the skin area intended for IV cannulation for 30 minutes, 
for the next 60 minutes, the sensory threshold depth increased significantly (53%) compared 
with the threshold depth immediately after removal of the cream on the skin (Bjerring & 




After an hour of application, Ametop TM provides superior topical anaesthesia than EMLA ® 
for IV cannulation in adults. It also contributes to less difficulty in cannula insertion as it causes 
less venous vasoconstriction (Browne, Awad, Plant, McAdoo, & Shorten, 1999). Along with 
the effective topical anaesthetic cream application, patients with needle phobia might benefit 
from a low dose of oral or intranasal sedation and relative analgesia to ease phobia and anxiety. 
 
In performing peripheral venipuncture, a correct vein selection is crucial to allow successful 
attempts and comfort patients. It is the best strategy to attempt the most distal part of the vein 
first so that when another attempt is needed, the above or medial aspect of the vein would not 
have been compromised. The advantages and disadvantages of prospective venous sites must 
be addressed while performing peripheral venipuncture in adults.  
 
This guideline also outlined the veins suitable for peripheral venipuncture along with their 
respective advantages and anticipated disadvantages, as shown in Figure 2.13 (Health Service 






Figure 2.13 The veins suitable for peripheral venipuncture along with respective anticipated 
advantages and disadvantages (Extracted from Health Service Executive, Republic of Ireland, 
2017) 
 
This guideline advocates 'A Four-Step Approach' as follows (Health Service Executive, 
Republic of Ireland, 2017):  
 
The first approach comprises of (Health Service Executive, Republic of Ireland, 2017): 
 
• Checking the justification for venepuncture and pre-emptively determining equipment 
and specifying collection bottles to be used;  
• Checking requirement for fasting, e.g., when a patient needs to have fasting blood 
sugar level checked; 
• Checking patient's general presenting condition; 
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• Determining the location and length of the vein;  
• Visual inspection and palpation of the vein; 
• Making sure that the skin area for venipuncture is warm as the cold temperature 
would vasoconstrict the veins, making venipuncture more difficult; 
• Checking any allergies, i.e., allergy towards the disinfectant liquid, dressing tape and 
latex;  
• Ascertaining that patient is not needle-phobic, and if phobic, a different approach to 
overcome phobia must be used; 
• Checking any history of previous difficult venipuncture;  
• Checking any increased distribution of subcutaneous fat in the forearm; 
• Ascertaining any underlying bleeding disorders or if on anticoagulation therapy.  
 
The second approach comprises of (Health Service Executive, Republic of Ireland, 2017): 
 
• Choosing the most distal aspect of the vein; 
• Using the patient's non-dominant hand or arm; 
• Determining proper location and avoidance of arteries and nerves; 
• Preparing appropriate equipment;  
• Pre-emptive application of topical skin anaesthetic agent when needed. 
 
 The third approach comprises of (Health Service Executive, Republic of Ireland, 2017): 
 
• Avoiding hard, sclerosed, fibrotic, knotty, and thrombosed veins or veins with 
noticeable scarring from a previous IV ca or previously punctured sites;  
• Avoiding sites with pre-existing IV infusions;  
• Deselecting the sites with impaired circulation or when there is the presence of a 
valve within the vein; 
• Deselecting the sites which are potentially suitable for PICC insertion or long-term 
repeated treatments such as chemotherapy; 




The fourth approach comprises of (Health Service Executive, Republic of Ireland, 2017): 
 
• Trying to avoid the veins in the lower limb if possible; 
• Avoiding veins with apparent infection or bruising, or with burns or within proximity;  
• Avoiding area of the limb with a recent fracture or with recent paralysis due to stroke; 
• Avoiding area with an arteriovenous fistula or affected by lymphoedema, or where 
axillary node clearance has taken place. 
 
Some additional recommendations by Gorski et al. (2016) are: 
 
• Avoidance of  the ventral surface of the wrist due to pain on insertion and the possibility 
of nerve damage;  
• Avoidance of vein flexion area;   
• Avoidance of vein with previous infiltration or extravasation;  
• For patients with chronic kidney disease, venipuncture of peripheral veins in the upper 
extremity should be avoided as such veins might be intended for future vascular access; 
• Cannulation of haemodialysis fistulas, grafts, and catheters for infusion therapy, 
requires the order of a nephrologist unless an emergency exists; 
• Use ultrasonography to administer short peripheral catheters in adult and paediatric 
patients with difficult venous access and after several failed venipuncture attempts. 
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2.7 Medical Emergencies in Dental Practices 
 
Because the administration of lidocaine with epinephrine has been linked to cardiovascular 
events such as arrhythmia and anaphylactic shock, Clark, Wall, Tholström, Christensen, & 
Payne (2006) recognise that administering local anaesthetics requires medical emergency 
training (including cannulation).  
 
In the 'Warning' section of the Lidocaine hydrochloride (HCl), 2% and Epinephrine 1:100,000 
insert pamphlet state: Dental practitioners who employ local anaesthetic agents must be well-
versed in diagnosing and managing emergencies that might arise from their use. Equipment for 
resuscitation, oxygen, and other resuscitative medications should be readily available, 
including an indwelling venous cannula set (The New Zealand Medicines and Medical Devices 
Safety Authority, 2018). 
 
2.7.1 Endorsement of IV Access Skill in Managing a Medical Emergency 
 
IV access is incorporated as part of the advanced life support algorithm for adults in the 
Australian and New Zealand Committee on Resuscitation (ANZCOR) (2016). This IV access 
could be used for the delivery of emergency adrenaline or amiodarone during cardiac arrest. 
Dental practitioners who hold the Advanced Life Support for Adults certificate might be able 
to perform life-saving IV access for adults with cardiac arrest (Figure 2.14) (The Australian 

















For a patient with anaphylactic shock without cardiac arrest, the ANZCOR 2019 algorithm  
(Figure 2.15) guideline shows that a rapid flow of 1000mL IV saline of concentration 0.9% 
should be delivered through IV access for an adult, and 20mL/kg for a paediatric patient. 
 
Diaphoresis, tachycardia, and faintness are all symptoms of clinically severe hypoglycaemia. 
Patients might also have confusion and eventually loss of consciousness if not treated. If the 
patients are still conscious, the clinician has to make them as comfortable as possible while 
keeping a patent airway and monitoring pulse rate. The treatment of choice for patients with 
hypoglycaemia is prompt administration of sugar, preferably in liquid form, by mouth.  
 
A dental practitioner proficient in peripheral venipuncture might infuse IV dextrose into the 
systemic circulation of unconscious patients with suspected hypoglycaemia. However, those 
who do not have the skill of peripheral venipuncture need to urgently activate Emergency 
Medical Services (EMS) and consider giving IM or subcutaneous glucagon to boost patient's 
blood sugar level as life-saving action (Reed, 2010). 
 
2.8 Sedation and Resuscitation Guidelines Relevant to 
Dentistry 
 
2.8.1 Poswillo's Report 1990 
 
Professor David Earnest Poswillo (1927–2003) was an oral and maxillofacial surgeon and the 
head of the Department of Health for England Working Party on Anaesthesia, Sedation and 
Resuscitation in Dental Practice and produced Poswillo's report in 1990. He made over fifty 
recommendations to reduce the risk of death or adverse health effects during dental treatment 
under general anaesthesia. In addition, he listed all the first and second-line resuscitation drugs 
and essential items for resuscitation (Department of Health, 2000). He recommended that all 
dental practitioners have the emergency drugs and essential items for resuscitation at their 





Figure 2.16 Poswillo's report: emergency drugs and essential items for resuscitation (Poswillo, 
1990) 
 
Poswillo's report was quite specific on the need for and dosage of emergency drugs stored at 
dental offices for dealing with medical emergencies and other necessary equipment. The 
medications should have a regular review of expiry dates and be restocked at recommended 
inventory. The report also recommended the availability of sterile, disposable, and single-use 




Due to its costly and comprehensive setup and sometimes the perception, some items are 
irrelevant, and the recommendation is not consistently followed. Dental practitioners are more 
likely to adapt to a slightly less complex recommendation that is cost-effective and practical.  
The report also made specific recommendations in advocating the availability and use of 
medical monitoring equipment: electrical heart activity (electrocardiogram); arterial blood 
pressure reading (sphygmomanometer); arterial oxygen saturation (pulse oximeter); partial 
pressure of carbon dioxide in the respiratory gases (capnography) (Atherton et al., 1999a; 
Department of Health, 2000).  
 
According to Chapman (2003), different authorities have varying ideas about a dental 
practitioner's basic or essential medical emergency kit. The choice is also influenced by the 
availability of external medical assistance and the nature of the dental practice. Chapman 
(2003) recommends oxygen, soluble aspirin, adrenaline, glucose gel, glyceryl trinitrate, 
salbutamol, and glucagon as emergency drugs available at a dental practice. 
 
In November 1998, the United Kingdom General Dental Council (UK GDC) published revised 
guidance on dental practitioners' general anaesthesia for dental treatment. It specifies that a 
medically qualified anaesthetist must perform the general anaesthetic procedure on behalf of 
dental practitioners (Department of Health, 2000).  
 
In addition, the General Dental Council (GDC) recognises those qualified being listed on the 
specialist register held by the United Kingdom General Medical Council, or as a trainee 
working under supervision as part of a Royal College of Anaesthetists' approved training 
programme, or by a non-consultant National Health Service (NHS) career grade doctor 
working under the supervision of a designated consultant anaesthetist (Cantlay, Williamson, & 
Hawkings, 2005; Department of Health, 2000). 
 
The comprehensive guidance also lays out the responsibilities of the dental practitioners to 
justify why the patients require general anaesthesia and advise anaesthetists about the type and 
duration of the procedure, desired passage of intubation, throat pack requirement, and use of 
local anaesthetic with adrenaline. There are also recommendations for recovery, post-operative 




Later in May 1999, the UK GDC revised the guideline on dental conscious sedation and 
resuscitation. The term 'conscious sedation' was redefined, and guidance on the pre-operative 
assessment of the patient and the pain and anxiety management through conscious sedation 
was laid out. The necessity for written informed consent, proper record keeping, and pre-and 
post-operative instructions was also included, along with the skills and equipment needed when 
dealing with medical emergencies (Department of Health, 2000; Department of Health, 2003). 
 
Conscious sedation is now known as a procedure in which using a drug or substance causes a 
state of depression of the central nervous system, allowing dental therapy to be administered 
while maintaining verbal contact with the patient. The drugs and techniques used to provide 
conscious sedation for dental treatment must carry a margin of safety wide enough to unlikely 
render loss of consciousness (Department of Health, 2000; Department of Health, 2003). 
 
2.8.2 New Zealand Conscious Sedation Guidelines 
 
Dental Council of New Zealand published Sedation practice standard in 2017 to guide and set 
minimum standards for the minimal and moderate sedation that all responsible oral health 
practitioners must comply with when providing pharmacologically sedative drug(s) to anxious 
patients receiving dental treatment (Dental Council of New Zealand, 2017). In 2020, the New 
Zealand Dental Association (NZDA), an advisory body of dentistry in New Zealand, published 
The Code of Practice: Sedation for dental procedures to advise the minimum expected standard 
for dental practitioners providing sedation procedures. The guideline defines mild or minimal 
and moderate sedation (The New Zealand Dental Association, 2020). Mild or minimal sedation 
is administering a single low dose oral or inhalation drug to treat anxious patients. The patients 
are awake and calm and normally respond to verbal commands with intact protective airway 
reflexes, while the lungs and heart functions are unchanged (The New Zealand Dental 
Association, 2020).  
 
Meanwhile, moderate sedation is the depression of consciousness following the administration 
of any drug, by any route, during which patients can respond purposefully to verbal commands 
and with light tactile stimulation. Moderate sedation techniques must provide a margin of 
safety that is wide enough to unlikely render loss of consciousness (The New Zealand Dental 




The guideline advises that all practitioners providing any form of sedation, other than 
inhalational sedation with nitrous oxide, should be competent with venous access techniques 
and hold the necessary equipment to gain venous access if the need arises unlikely (The New 
Zealand Dental Association, 2020). The guideline suggests the use and availability of 
capnography, blood pressure, and pulse rate monitoring devices during pre, peri, and post-
sedation procedures until the patient is deemed safe to be discharged under responsible care 
and supervision at home (The New Zealand Dental Association, 2020). 
 
2.8.3 Malaysian Conscious Sedation Guideline 
 
Under the Ministry of Health, the Malaysian Oral Health Division released the guideline for 
conscious sedation in 2020 to ensure the best and safest procedure performed on patients who 
require conscious sedation. The definition of conscious sedation is principally the same as the 
one defined by the UK GDC.  
 
The guideline outlines the general principles of conscious sedation, the scope of conscious 
sedation, which consists of inhalation, IV, oral, and intranasal sedation, patient selection and 
respective equipment needed for a different mode of conscious sedation. It also emphasises the 
use and availability of capnography, blood pressure, and pulse rate monitoring devices during 
the procedure (Oral Health Programme, Ministry of Health Malaysia, 2020). The guideline also 
refers to the guideline proposed by the College of Anaesthesiologist Academy of Medicine 
Malaysia for classifying and defining the depth of sedation, as shown in Figure 2.17. 
 
 
Figure 2.17 Continuum of depth of sedation (Extracted from Oral Health Programme, Ministry 




2.8.4 Basic and Advanced Life Support 
 
In medical emergencies, all dental practitioners and personnel have to be prepared to provide 
basic life support. All clinical professionals and their assistance must be trained in advanced 
life support for adults and children when doing dental treatment under general anaesthesia. 
According to the United Kingdom Resuscitation Council's guidance, basic and advanced life 
support training must be documented and reviewed regularly. In addition, at regular intervals, 
all members of the team must practice resuscitation together.  
 
Even though the occurrence of medical emergencies seen in the general practice setting is rare, 
it could potentially be life-threatening when an emergency does happen (Wilson, McArdle, 
Fitzpatrick, & Stassen, 2009). It has also been reported that medical emergencies might occur 
more often in dental hospital practice as more patients with complex comorbidities attend 
dental treatments. Wilson et al. (2009) suggested that the IV route for administering drugs in 
medical emergencies should only be employed if the dental practitioner has had sufficient 
experience in gaining IV access, as much precious time might be gone in trying to establish an 
appropriate line. Some emergency drugs anyhow could be delivered through other routes, i.e., 
IM, inhalational, sublingual, buccal, and intranasal.  
 
Even with the seldom encounter of medical emergencies in their practice settings, these do not 
preclude dental practitioners from updating the knowledge and skill of peripheral venipuncture. 
The skill in performing peripheral venipuncture would likely diminish over time, accompanied 
by an increase in apprehension when the practitioner needs to perform such a procedure. 
 
The Dental Council of New Zealand (DCNZ) in December 2016 produced the Medical 
Emergencies Practice Standard, which endorsed the recommended guidelines endorsed by the 
ANZCOR (Dental Council of New Zealand, 2016b). The guideline emphasises the need for 
comprehensive medical history taking in preventing and managing a medical emergency. Such 




The Council also recommends the availability of appropriate equipment and additional 
equipment and drugs as shown in Figures 2.18 and 2.19, respectively. For drawing up and 
delivering drugs, syringes and needles are recommended to be readily available for dentists 
(dental practitioners) and dental specialists. IV equipment must be available when sedation, 




Figure 2.18 Recommended availability of appropriate equipment for Medical Emergencies 






Figure 2.19 Recommended additional equipment and drugs for Medical Emergencies Practice 
Standard (Extracted from Dental Council of New Zealand, 2016b) 
 
In August 2021, the Council revised its guideline to specify the equipment needed and drugs 
availability tailored explicitly to different dental professions (Figures 2.20 and 2.21) (Dental 
Council of  New Zealand, 2021). This new guideline recommends the availability of syringes 
and needles to draw up and deliver drugs for dentists (dental practitioners), dental therapists, 
and specialists. In addition, IV equipment is advocated when dentists (dental practitioners) and 
dental specialists perform sedation (excluding relative analgesia) (Dental Council of  New 






Figure 2.20 Revision of the equipment needed for Medical Emergencies Practice Standard 






Figure 2.21 Revision of the drugs needed for Medical Emergencies Practice Standard 
(Extracted from Dental Council of New Zealand, 2021) 
 
The medications specified are oxygen, glyceryl trinitrate, aspirin, adrenaline (1:1000), 
salbutamol, and glucose (Figure 2.21) which are a few of the first and second-line resuscitative 





2.8.5 The United Kingdom Resuscitation Guidelines 2021 
 
The United Kingdom Resuscitation Guidelines 2021 promote the Chain of Survival steps, 
which explain four interconnected stages that could improve out-of-hospital cardiac arrest 
survival if followed and given successfully. The steps involved are (Perkins et al., 2021):  
 
1. Early recognition and call for help for cardiac arrest and enable rapid activation of the 
ambulance service;  
2. An early bystander cardiopulmonary resuscitation (CPR) could double or quadruple 
the survival of out-of-hospital cardiac arrest;  
3. Early defibrillation using an automated external defibrillator (AED) within 3 to 5 
minutes of collapse could result in 50 to 70% survival rates; any minute delay in 
defibrillation, on the other hand, reduces the chance of survival to hospital discharge 
by 10%; 
4. Early advanced life support and standardised post-resuscitation care. 
 
Advanced life support, which includes airway control, medications, and the repair of causative 
causes, might be required if initial resuscitation attempts fail. However, this guideline still 
emphasised the importance of primary intervention with high-quality CPR and early external 
defibrillation by a bystander. 
 
Despite the continuous use of adrenaline during resuscitation, no placebo-controlled trial has 
shown that giving adrenaline during a cardiac arrest improves hospital discharge survival 
(Perkins et al., 2021). Adrenaline administration has been found only to improve short-term 
survival. Despite that, this guideline still endorses the current recommendation to use 
adrenaline during CPR (Perkins et al., 2021).  
 
The Resuscitation Council of the United Kingdom has chosen to maintain the recommendation 
on the use of adrenaline during resuscitation until high-quality data on long-term outcomes is 
available (Soar et al., 2021b). So far, no anti-arrhythmic medicine has been found to improve 




Amiodarone has also been shown to improve survival rates to hospital admission. Despite the 
paucity of long-term outcome data, the balance of evidence suggests that anti-arrhythmic 
medications could be used to treat arrhythmias in cardiac arrest. An ongoing trial is underway 
to compare amiodarone to lidocaine and placebo in terms of survival (Soar et al., 2021b). 
 
The justification for vascular access during CPR is likewise questionable in this guideline, as 
the effect of medicines during cardiac arrest is unknown. Before they experience a cardiac 
arrest, some individuals might already have IV access. If there is no available IV access, CPR 
must be started first, followed by defibrillation, before considering vascular access (Soar et al., 
2021b). 
 
A central venous catheter placement mandates the discontinuation of vital CPR, even though 
peak drug concentrations are higher and circulation durations are shorter when drugs are 
delivered through a central venous catheter rather than a peripheral cannula. Furthermore, the 
procedure is technically challenging, and there is a danger of many complications (Soar et al., 
2021b). 
 
In an emergency, peripheral venous cannulation is recommended since it is faster, simpler, and 
safer. In order to speed the systemic delivery of drugs, peripheral injections of resuscitative 
drugs should be accompanied by a flush of at least 20mL of sterile saline and elevation of the 
limb extremity for 10 to 20 seconds (Soar et al., 2021b). 
 
2.8.6 European Resuscitation Council Guidelines (ERC) 2021 
 
As the United Kingdom Resuscitation Guidelines 2015, the ERC supports advanced life 
support management if basic life support fails to resolve cardiac arrest. However, these 
guidelines still advocate effective basic life support management, i.e., CPR and AED 
(Olasveengen et al., 2021; Soar et al., 2021a). 
 
These guidelines suggest the attempt of IV access to enable drug delivery in adults in cardiac 
arrest. It also suggests intraosseous access if IV attempts are unsuccessful or when access is 




For a non-shockable cardiac arrest, the guidelines suggest using IV adrenaline 1mg  
(milligrams) as soon as possible. IV adrenaline might be given after the third shock for adult 
cardiac arrest patients with a shockable rhythm. After that, IV administration of adrenaline 1mg 
could be repeated every three to five minutes whilst advanced life support continues (Soar et 
al., 2021a). 
 
Anti-arrhythmic amiodarone 300mg could be given intravenously to an adult patient in cardiac 
arrest if ventricular fibrillation is still detected after three shocks with AED. Adult patients in 
cardiac arrest who still have ventricular fibrillation after five shocks might be given another 
dose of IV amiodarone 150mg (Soar et al., 2021a). Alternatively, if IV amiodarone is 
unavailable or a local consensus has been reached to utilise lidocaine instead of amiodarone, 
IV lidocaine 100mg might be used. After five defibrillation attempts, an extra bolus of  IV 
lidocaine 50mg could be given (Soar et al., 2021a). 
 
2.8.7 The International Federation of Red Cross and Red Crescent Societies (IFRC)  
 
The IFRC have a philosophy that emphasises first aid as a critical first step in delivering 
appropriate and timely assistance that could help reduce damage and suffering while improving 
survival prospects. Taking rapid action and applying proper and suitable first aid procedures 
based on evidence-based first aid education available to people worldwide contributes to safer 
and healthier communities. 
 
The IFRC recognise four domains in the first aid. The first domain focuses on prevention and 
preparedness, while the second domain stresses early environmental recognition of dangers 
and the ill or injured person. Depending on the number of responders and resources, the third 
response domain has two acts that might co-occur; administering first aid and calling for 
assistance. The third domain of reaction might include venipuncture expertise and execution. 




The IFRC also outline a framework to enhance the delivery of first aid education (Wilks & 
Pendergast, 2017): 
 
• Training facilitators and coaches with knowledge in first aid that is relevant to the 
learners; 
• Making relevant circumstances for learners to desire to participate with and apply their 
own life experiences (Wilks & Pendergast, 2017); 
• Ensuring that activities engage the learners and teach them in the best way (Wilks & 
Pendergast, 2017);  
• Tailoring numerous learning modalities (such as technology, games, and role-playing 
(Wilks & Pendergast, 2017); 
• Restricting content to what is necessary and relevant for the learners and varying 
content according to their needs (Wilks & Pendergast, 2017); 
• Allowing time to reflect and explore their attitude to helping in different circumstances 
(Wilks & Pendergast, 2017); 
• Identifying learner outcomes and investigating the effectiveness of education (Wilks & 
Pendergast, 2017).  
 
Depending on the scope of practice, educational programme, and clinical training, medical 
professionals might administer appropriate medication, particularly during first aid situations. 
In some countries, specific medications and circumstances might need medication 





2.9 Complications Associated with Venipuncture and 
Phlebotomy 
 
Harbet, 2007 identifies the complications associated with venipuncture and phlebotomy: 
 
• Infection of the skin (cellulitis); 
• Inflammation of the vein (phlebitis); 
• Thrombosis;  
• Laceration of the vein; 
• Haemorrhage or haematoma at the site of the puncture when blood leaks into the 
tissues; 
• Vasovagal syncope secondary to anxiety and needle phobia. 
 
Gorski et al., 2016 and Gorski et al., 2021 summarised that vein injury or damage could be 
triggered by bacterial infection, chemical, or mechanical irritation. Sometimes, the host's 
response and existing medical conditions could also be the precipitating factors, i.e., 
immunodeficiency, diabetes, current infection, and insertion in a lower extremity except for 
infants and elderly more than sixty years old.  
 
Patients on anti-coagulants or bleeding disorders might develop complications such as 
haematoma and prolonged bleeding following peripheral venipuncture or phlebotomy. Such 
patients need to be pre-operatively informed about the possible associated complications, and 
the clinician has to ensure that haemostasis is achieved before the patients are allowed to be 





Phlebitis could be evaluated with the Phlebitis Scale as shown in Figure 2.22 and The Visual 




Figure 2.22 The Phlebitis Scale         Figure 2.23 Visual Infusion Phlebitis Scale  
(Both Figures 2.22 and 2.23 were extracted from Gorski et al., 2016) 
 
Bacterial phlebitis could be induced by emergent vascular access device insertions, aseptic 
handling, and poor hand hygiene practices.  
 
Chemical phlebitis is commonly noticed after dextrose infusion of more than 10% and fluids 
of high osmolarity. Medications such as potassium chloride, amiodarone, and antibiotics 
(depending on dosage and length of infusion) might also induce phlebitis. If the drugs or 
medications are not adequately diluted before being infused into the vein, chemical phlebitis 
might be triggered. A skin antiseptic solution such as iodine, chlorhexidine, and isopropyl 
alcohol that is not thoroughly dried could inadvertently be dragged into the vein during 






Mechanical phlebitis happens when a too-large catheter is inserted into a vein of a smaller 
lumen. Any movement within the vein, insertion trauma, incorrect choice of a cannula, and 
catheter stiffness might also contribute to irritation of the blood vessel. If possible, a cannula 
of  20G or 22G needs to be used to avoid mechanical phlebitis; it is one of the smallest but still 
efficacious in IV therapy (Gorski et al., 2016; Gorski et al., 2021). A stabilising device such as 
tape and a cannula with wings could be used to avoid any cannula micromovement within the 
vein. Cannulation should be performed in an area away from flexion, but if it is unavoidable, a 
joint has to be stabilised with a pad or dressing to limit the flexion.  
 
If phlebitis happens, it is imperative to determine its possible aetiology, and appropriate 
management is performed (Gorski et al., 2016): 
 
• Evaluating the need for infusion therapy or the need for different vascular access, 
different medication, or slower rate of infusion when chemical phlebitis is suspected; 
• Stabilising the cannula if mechanical phlebitis is suspected; 
• Monitoring chemical and mechanical phlebitis for 24 to 48 hours; 
• Removing causative cannula if bacterial phlebitis is suspected; 
• If the signs and symptoms of chemical and mechanical phlebitis are not resolved after 
48 hours, the cannula must be removed; 
• Application of warm compress; 
• Elevation of the affected limb; 
• Providing analgesics and anti-inflammatory drugs as needed; 
• If post-infusion phlebitis is suspected, signs of systemic infection must be monitored to 
rule out the non-bacterial origin, along with the application of warm compress, 
elevation of the limb, and prescribing analgesic or anti-inflammatory drugs. 
 
Another rare form of phlebitis is post-infusion phlebitis. It occurs 48 hours post-removal of the 
cannula, possibly due to residual chemical and mechanical irritation or a new bacterial 
infection. Hence, it is imperative to advise the patient or caregiver about the possibility of post-
infusion phlebitis within 48 hours upon discharge. Appropriate management, written 
instructions on phlebitis signs and symptoms, and whom to contact if this happens must be 




The Health Service Executive, Republic of Ireland, 2017 listed the complications associated 
with venipuncture with their respective signs, prevention and treatment,  as depicted in Figures 
2.24 (a), (b), (c), (d), (e), (f), (g), (h), (i), (j), and (k). 
 
 
Figure 2.24(a) Pain complication 
 
 




Figure 2.24(c) Needle stick injury complication 
 
 




Figure 2.24(e) Haematoma complication 
 
 




Figure 2.24(g) Arterial puncture complication 
 
 




Figure 2.24(i) Phlebitis complication 
 
 









2.10 The Safety Issue Related to Peripheral Venipuncture 
 
Waheed et al. (2013) stated that phlebotomy procedures would always be performed manually. 
Therefore, it is imperative to educate and train health personnel on specimen collecting and 
handling, to avoid mistakes and mishaps. As institutions strive to improve patient care and 
reduce collection errors, proper training of workers who perform phlebotomy procedures 
remains important. 
 
In order to prevent cross-contamination, PPE equipment must be worn by dental practitioners, 
with proper hand hygiene being practised rigorously. Before performing peripheral 
venipuncture, the skin of the puncture site must be disinfected with suitable antiseptics. If 
inappropriately handled, the needles are the source of sharps injury mishaps. Injury can occur 
with a wide range of items, but those with a higher risk of injury include (Royal College of 
Nursing, 2011): 
 
• hollow bore hypodermic needles 
• IV cannulae 
• winged steel needles (butterfly) 
• phlebotomy needles. 
 
A safety-engineered needle and syringe shown in Figure 2.25 offer better protection to the 
health workers. However, due to higher costs, such use might need to be limited to procedures 
with the highest incidence or risk of sharps injury (WHO, 2010).  
 
 




According to WHO (2010), phlebotomy training, infection prevention and sharps injury 
management must be taught to all health personnel who do phlebotomy. Staff must be trained 
and demonstrate proficiency in the procedures. Blood sampling and blood drawing curriculum 
have to be covered both theoretically and practically. After successfully demonstrating 
phlebotomy competency, a certificate of competence shall be awarded. 
 
There are three principles in WHO (2010) on phlebotomy practice. Firstly, the worldwide 
standards of safe practice must be regulated by evidence-based principles. Secondly, each 
phlebotomy service must endeavour to achieve excellent practices within its capabilities. 
Thirdly, health personnel must be protected and allowed to operate in a safe atmosphere, armed 
with the knowledge that minimises danger to themselves, their patients, and the general public. 
(WHO, 2010).  
 
In all healthcare facilities and phlebotomy sites, a post-exposure prophylaxis (PEP) protocol 
must be accessible. There must also be clear instructions provided in the event of unintentional 
exposure to blood or bodily fluids. Health personnel must be aware of the PEP policy, which 
offers HIV and HBV exposure coverage if exposure occurs. Occupational injuries must be 
documented in a system that provides for medical management and tracking of those exposed, 
and anonymous incident analysis to discover elements that could be changed to prevent future 
mishaps. 
 
Everyone who works in a healthcare facility has to be offered hepatitis B vaccination. One to 
two months after completing the three-dose series of vaccination, they have to be tested to 
verify seroprotection, i.e., a concentration of antibodies to hepatitis B surface antigen of at least 
10 milli-international units (IU) per mL (10 mIU/mL) (WHO, 2010). Even though the antibody 
level might decrease over time, they would remain protected. A booster vaccination could be 
given anyhow to increase seroprotection. In case of exposure, national or local guidelines on 
PEP for HBV exposure must be consulted, followed, and reported. For HIV, the PEP must be 
started as soon as possible as it would be the most effective if commenced less than 72 hours 




A history of any communicable blood-borne disease must always be updated and detailed in a 
patient's medical record so that the medical professionals are aware of potential risks of 
infection if any needle-stick injury occurs. The transmission risk of blood-borne viruses from 
an infected patient to healthcare personnel is as follows (Health and Safety Executive, n.d.): 
 
• HBV - Up to 30%; 
• HCV – 1 to 3%; 
• HIV - 0.3%. 
 
2.11 Relevance of Peripheral Venipuncture to Special 
Needs Dentistry  
 
Special Needs Dentistry (SND) is defined as the branch of dentistry that is concerned with the 
oral health care of people with an intellectual disability, medical, physical or psychiatric 
conditions that require unique methods or techniques to prevent or treat oral health problems 
or where such conditions necessitate unique dental treatment plans (Dental Board of Australia, 
2016; Dental Council of New Zealand, 2016a). In a study by Ransford, Marnell, Randall, 
Yates, & Howie (2021), 57% of special needs patients take three or more drugs/medications 
compared to 24% of England's population. These drugs/medications could affect the patients’ 
blood parameters and give adverse side effects. 
 
2.11.1 The American Society of Anesthesiologists (ASA) classification                      
 
According to the ASA classification, patients must be triaged, as shown in Figure 2.26. The 
ASA I to ASA II patients could receive dental consultation and treatment depending on their 
cooperativeness and physical ease. A further assessment should be performed for ASA III and 
IV patients to identify if additional safety measures have to be taken or if a referral to a more 





Because of the complexity of medical comorbidities posed by the ASA III and ASA IV 
patients, peripheral equipment should be readily available to manage medical emergencies, and 





Figure 2.26 The ASA classification                      
(DM= diabetes mellitus; HTN= hypertension; BMI= body mass index; COPD= chronic 
obstructive pulmonary disease; ESRD= end-stage renal disease; PCA= post-conceptual age; 
CVA= cerebrovascular accident; TIA= transient ischaemic attack; CAD= coronary artery 
disease; DIC= disseminated intravascular coagulation; ARD= acute renal disease) (Extracted 
from American Society of Anesthesiologists, n.d.)  
 
In Special Needs Dentistry, peripheral and phlebotomy skills would be beneficial and handy 
for pre, peri, and post-operative management/investigations of patients receiving dental 
treatment. Phlebotomy and peripheral venous cannulation would allow pre-operative blood 
investigations to determine recent and relevant blood parameters for safe delivery of dental 
treatment. Sometimes, a delay could be anticipated when a patient has to be referred to other 




A patient who is immunosuppressed due to autoimmune diseases or on chemotherapeutic 
management for malignancies and autoimmune disease would need to have his or her blood 
checked for full blood count (FBC) or complete blood count (CBC) along with renal and liver 
function tests. In prescribing medications such as antibiotics and analgesics to the ASA III and 
IV patients and geriatric patients, the function of the liver and kidneys have to be investigated 
so that appropriate effective and safe dosage of such drugs could be given. 
 
Patients on anti-coagulant drugs may need to have the coagulation profile checked, i.e., 
prothrombin time (PT) and activated partial prothrombin time (APTT) along with platelet count 
before undergoing an invasive gingival surgical procedure. Those with platelet disorders need 
to be checked to ascertain that haemostasis could be achieved after oral surgery. If the platelet 
count is not satisfactory, a patient might need to be referred to a haematological unit for further 
workup and pre-operative platelet infusion. 
 
Dental practitioners who perform phlebotomy in their practice must be well-organised and have 
a system for sending blood samples to the laboratory. Sometimes the collection of blood 
samples in dental workplaces might not always expedite care; because of the potential logistical 
hiccups and delays in delivering the samples back to the urban pathology laboratory or 
collection centre; if there are no such services available in suburban or rural areas. A pathology 
collection centre with a phlebotomist would anyhow have well-organised processes for samples 
reaching the laboratory quickly. If any abnormal parameters are detected from the blood 
investigations that dental practitioners perform on patients, they must be responsible for further 
actioning care as indicated by those abnormal parameters. 
 
Special Needs Dentistry also deals with moderate to severe anxiety and behavioural issues that 
impair patients receiving and coping with dental treatment. Not all patients with behavioural 
and anxiety issues would need to undergo dental treatment under general anaesthesia. There 
must be a strong justification when general anaesthesia is opted for as the procedure itself is 
costly and carries several unwanted risks, e.g., delayed recovery, temporary cognitive 
disturbance, nausea, vomiting, exacerbation of dementia in patients with confirmed dementia, 





The provision of general anaesthesia only resorts when other behavioural management 
techniques and conscious sedation fail or are anticipated to be failing. Conscious sedation in 
dentistry is utilised chiefly to enable dental treatment to occur for a patient who is so anxious 
that treatment avoidance is possible altogether due to highly stressful anticipation. Therefore, 
the Dental Faculties of the Royal Colleges of Surgeons and the Royal College of Anaesthetists 
in 2015 have published the Standards for Conscious Sedation in the Provision of Dental Care 
for dental practitioners and dental specialists with appropriate training in conscious sedation to 
perform oral, inhalation, intranasal sedation, and IV sedation for particular cases, and with 
careful patients' selection (The Dental Faculties of the Royal Colleges of Surgeons and the 
Royal College of Anaesthetists, 2020). 
 
The guideline adopts the principle of minimum intervention and the most straightforward and 
safest technique that is likely to be effective, based on thorough patient assessment and clinical 
need. It favours IV conscious sedation using a single anxiolytic, sedative drug, i.e., midazolam, 
that is easy to titrate and could be reversed with a reversal agent (The Dental Faculties of the 
Royal Colleges of Surgeons and the Royal College of Anaesthetists, 2020). However, when 
dealing with patients with needle phobia, IV sedation would become very difficult. Therefore, 
dental practitioners have to consider other strategies, such as acclimatisation or motivational 
behaviour modification alongside modes of mild or moderate sedation or even general 
anaesthesia, to deliver dental treatment. 
 
The patients could express and score their anxiety levels using the Modified Dental Anxiety 
Scale (MDAS). Meanwhile, based on the Indicator of Sedation Need (IOSN) by Coulthard et 
al. (2011), the eligibility for sedation in dentistry could be based on three domains of need, i.e., 




2.12 Relevance of Peripheral Venipuncture to Oral 
Medicine Speciality 
 
The American Academy of Oral Medicine defines oral Medicine as 'the discipline of dentistry 
concerned with the oral health care of medically complex patients, including diagnosing and 
managing medical conditions that affect the oral and maxillofacial region' (Brigham and 
Women's Hospital, n.d.). 
 
In a study by Villa et al. (2015), the blood investigations were identified as diagnostic tests 
frequently performed or ordered by the Oral Medicine Specialists. According to Lewis and 
Lamey (2019), in Oral Medicine, a haematological examination is frequently required.  
 
Different blood investigations required different minimal blood volumes for pre-requisite 
validation and accurate blood analysis. Blood investigations relevant to Oral Medicine and  
Special Needs Dentistry typically require blood volume between 1 to 3mL. For instance, FBC 
or CBC would require 2mL of blood, and coagulation profile would require 2.7mL of blood 
(Western Diagnostic Pathology, n.d.) 
 
Alternatively, the patient's medical practitioner or local specialist service could be asked to do 
the necessary tests (Lewis & Lamey, 2019). However, Lewis and Lamey (2019) also stated 
that phlebotomy or peripheral venipuncture would be a straightforward procedure, and the 
veins in the antecubital fossa could be the vessels of choice, owing to their adequate size and 
easy accessibility. 
The haematological investigations relevant in Oral Medicine are: 
 
• FBC or CBC; 
• Erythrocyte sedimentation rate (ESR); 
• Haematinic assays, i.e., serum ferritin, serum  Vitamin B12, and serum folate. 
 
The coagulation investigations relevant in Oral Medicine are: 
 




The biochemical investigations relevant in Oral Medicine: 
 
• C-reactive protein (CRP); 
• Glycated haemoglobin (HbA1c); 
• Liver enzymes, i.e., alkaline phosphatase (AP), gamma-glutamyl transpeptidase 
(gamma GT), alanine transaminase (ALT), and aspartate aminotransferase (AST); 
• Total protein and albumin; 
• Serum calcium and serum phosphate; 
• Urea and electrolytes, and estimated glomerular filtration rate (eGFR); 
• Cholesterol (CHOL), high-density cholesterol (HDL), low-density cholesterol (LDL), 
and triglycerides (TRIG). 
 
Special blood investigations relevant in Oral Medicine: 
 
• Assays of hormones, i.e., cortisol, growth hormone, tri-iodothyronine (T3), thyroxine 
(T4), free thyroxine index, parathyroid hormone (PTH), and thyroid-stimulating 
hormone (TSH); 
• Assessment of anti-nuclear antibody (ANA); 
• Rheumatoid factor (RF);  
• Sjögren's syndrome A (SS-A, previously known as an anti-Ro antibody) and Sjögren's 
syndrome B (SS-B, previously known as an anti-La antibody). 
 
Recurrent ulcers in the oral cavity could be associated with nutritional deficiency, blood 
disorders, anaemia, leukaemia, cytotoxic therapy, gastrointestinal disease, and acquired or 
autoimmune immunodeficiency disease. Blood tests could be performed to identify the 
potential causative factors (Scully & Felix, 2005). When no apparent reasons are detected in 
cases of angular cheilitis, glossitis, erythematous mucositis, glossodynia, recurrent oral ulcer, 
oral candidiasis, and burning mouth syndrome, the dietary deficit or anaemia should be 




Iron deficiency could impair cellular immunity and reduce the bactericidal activity of 
polymorphonuclear leukocytes. Due to inadequate antibody response and epithelial 
abnormality, there would be a high prevalence of oral candidiasis, angular cheilitis, and atrophy 
glossitis in patients with iron deficiency anaemia. Vitamin B12 and folate are essential cofactors 
for deoxyribonucleic acid (DNA) synthesis. When they are deficient, there would be a 
macrocytic change of erythrocytes, abnormalities of leukocytes and platelets, and epithelial 
changes, particularly in the rapidly dividing epithelium of the mouth and gastrointestinal tract 
(Lu & Wu, 2004). 
 
2.13 Venipuncture and Platelet-Rich Fibrin (PRF) 
 
Platelet concentrates, including PRF, have been used for regenerative procedures in medicinal 
fields, including reconstructive surgery, dentistry, plastic surgery, and dermatology, to directly 
deliver supernatural concentrations of autologous growth factors. Platelet concentrates are safe, 
reliable, and cost-effective means to accelerate tissue healing and improve tissue repair 
efficiency after injury (Miron et al., 2017a). 
 
PRF is a single fibrin membrane with immune and platelet concentrate and all blood 
components favourable to healing and immunity. Fibrin triggers angiogenesis, which is 
vascularisation through new blood vessels formation inside the tissue or wound. The 
angiogenesis is supported by the soluble factors found in fibrin, e.g., vascular endothelial 
growth factor (VEGF), fibroblast growth factor basic (FGFb), platelet-derived growth factor 
(PDGF), and angiopoietin (Choukroun et al., 2006). These growth factors are also chemotactic 
for various cell types, including monocytes, fibroblasts, endothelial cells, and stem cells, which 
create tissue micro-environments and directly influence progenitor cells' proliferation and 





Fibrin and breakdown products of fibrinogen boost the expression of CD11c and CD18 
receptors on the fibrin membrane, causing neutrophils and monocytes to migrate. These 
receptors enable neutrophil adherence to endothelium and fibrinogen, as well as neutrophil 
chemotaxis. Thus, fibrin provides natural support for immunity. PRF could potentially prevent 
secondary infection at the oral surgical site and indirectly prevent the need for post-operative 
antibiotics (Choukroun et al., 2006). Since secondary infection could be prevented, oral tissue 
would have a speedy recovery.  
 
The fibrin matrix influences the metabolism of epithelial cells and fibroblasts, which guides 
the closure of wounded tissues. Epithelial cells lose their basal and apical polarity towards the 
wound edges and develop basal and lateral extensions towards the wound site (Choukroun et 
al., 2006). Fibrinogen, fibronectin, tenascin, and vitronectin form a temporary matrix on which 
the cells travel. Integrin expression, fibroblast proliferation, and migration are influenced by 
fibrin, fibronectin, PDGF, and transforming growth factors beta (TGF-b) inside the wound. 
These processes promote tissue healing and closure of the wound (Choukroun et al., 2006). 
 
These PRF membranes could be used for all types of superficial cutaneous and mucous healing 
(Choukroun et al., 2006). A systematic review by Del Fabrro, Bortolin, & Taschieri (2011) 
found that autologous platelet concentrate was beneficial for post-extraction socket healing. 
Platelet concentrate might reduce post-operative pain and inflammation, improving the quality 
of life early after extraction (Magesh, Kumaravelu, & Maheshwari, 2013).  
 
In Oral and Maxillofacial Surgery, PRF  has shown promising results and potential application: 
implantology; bone grafting; oro-antral communications closure; soft tissue grafting; sinus 
augmentation; cleft alveolus and palate reconstruction; osteonecrosis of the jaw; intracapsular 
injection of temporomandibular joint space in managing patients with painful 
temporomandibular joint internal derangement (Fan, Perez, & Dym, 2020). Meanwhile, in 
periodontology, PRF has shown possible application in intrabony and furcation defect 
regeneration and root coverage of gingival recessions (Miron et al., 2017b). A dental 
practitioner with skill in performing peripheral venipuncture and phlebotomy might utilise the 





2.14 Advances in Venipuncture Technology 
 
In the early 1970s, ultrasonography was brought into clinical medical practice, and it is now 
utilised for a variety of clinical procedures, including venipuncture. It is inexpensive, portable, 
and capable of giving high-resolution tissue and blood flow imaging. Traditional methods of 
identifying target vessels using surface anatomy and palpation before cannulation rely on the 
vessel's supposed location, the identification of surface or skin anatomic features, and the blind 
insertion of the needle until blood is aspirated. Additionally, to confirm venipuncture success 
of the intended venous vessel, it relies on the aspiration of the blood of a specific character and 
colour (Troianos et al., 2011). In the future, the visual and palpitation technique might become 
obsolete. 
 
Ultrasonography allows a more accurate and successful cannulation procedure as it allows the 
identification of artefacts and generation of two-dimensional images of vascular lumens and 
surrounding structures of interest. A meta-analysis study by van Loon, Buise, Claassen, 
Dierick-van Daele, & Bouwman (2018) found that in comparison to the traditional technique 
of palpation and direct visualisation, the success rate of peripheral IV cannulation improved 
when an ultrasound-guided technique was utilised, especially in those patients who have had 
numerous unsuccessful attempts at peripheral IV cannulation. Ultrasonography venipuncture 
uses an ultrasound probe and the clinician’s manual dexterity in performing venipuncture of 
the target vessel for a successful venipuncture. Detailed knowledge of vascular anatomy in the 
region of interest is vital to success, avoiding complications from cannulation of incorrect 
vessels (Troianos et al., 2011).  
 
Aside from ultrasonography, vein locators are also used to improve the success of 
venipuncture. They use the technology of near infra-red and infra-red light to illuminate or 
project an image of a superficial subcutaneous vascular structure on the skin's surface. A few 
vein locator systems are currently available in the market, e.g., AccuVein®, Veinlite®, 
Luminetx®, VeinViewer®, and Vasculuminator®. However, most current vascular 
visualisation and locating systems in the market are costly (Asrar, Al-Habaibeh, & Houda, 
2015). Lee et al. (2015) stated that the use of AccuVein® venous illuminator during 
venipuncture could contribute to a high success rate and accuracy compared to vein 
engorgement using a conventional tourniquet and visual and palpitation techniques.  
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3. Materials and Methods 
 
This chapter details the methodology and justifications for its use. The data collection 
procedures are described. The methods of quantitative statistical and qualitative analysis are 
also presented. 
 
3.1 Study Design 
 
This exploratory cross-sectional correlational, quantitative, and brief qualitative study involved 
distributing online questionnaires through Qualtrics XM software application to dental 
practitioners, with different clinical years of work experience, in New Zealand and Malaysia. 
Curtis, Comiskey, & Dempsey (2016) stated that correlational studies would be non-
experimental by definition, and no variables could be directly manipulated. Instead, the 
correlational analysis would be performed to determine the direction and degree of any positive 
or negative connections between variables. Curtis et al. (2016) also stated that the intensity of 
association and correlation could be determined without any underlying causal relationship in 
a correlational study. 
 
3.2 Study Location 
 
North and South Islands of New Zealand, comprising sixteen regions; 
Malaysia (Peninsula of Malaysia, Sabah, and Sarawak), comprising fourteen states. 
 
3.3 Study Population 
 
In New Zealand, the study population was a census sample of dental practitioners who were 
registered with the Dental Council of New Zealand (DCNZ) and had a current Annual 
Practising Certificate (APC) at the time of data collection (2020). From a database made 
available by the DCNZ, the Sir John Walsh Research Institute, a research department within 
the University of Otago Faculty of Dentistry, assisted in acquiring a list of registered dental 





For the sampling of Malaysian dental practitioners, convenience sampling was used but was 
obtained through multistage sampling, as the Malaysian Dental Council (MDC) did not hold 
the email databases of dental practitioners who were actively practising and registered with the 
Council. Multistage sampling is defined as obtaining a population sample by splitting a 
population into increasingly smaller groups and obtaining individual samples from the 
resulting minor groupings (Statology, 2021). 
 
3.4 Selection or Eligibility Criteria 
 
3.4.1 Inclusion Criteria 
 
In New Zealand, in 2020, the actively practising dental practitioners registered with the DCNZ. 
In Malaysia, in 2020, the actively practising dental practitioners registered with the MDC.  
 
3.4.2 Exclusion Criteria 
 
Dental practitioners could be listed on the dental register of the respective country but be non-
practising dental practitioners and not have valid yearly practising certificates. Therefore, this 




3.5 Study Procedure 
 
The invitation emails detailed the study's objectives and aims, clarified who could access the 
survey responses and explained the aim of data analysis in the information sheet section. The 
invitation emails also included the information sheet, which outlined the inclusion and 
exclusion criteria of participants and has the contact details of the principal investigator and 
supervisor, and confirmation of ethical approval for the research. Any dental practitioners who 
might receive the invitation emails but did not hold an active practising certificate and not 
actively practising were advised to not participate in the study. All responses were cross-
checked for eligibility for inclusion in the study. Appendix 1(a) showed the information sheet 
and questionnaire intended for New Zealand dental practitioners, while Appendix 1(b) 
contained the information sheet and questionnaire intended for Malaysian dental practitioners.  
 
The questionnaires were distributed to actively practising dental practitioners through email 
databases supplied by the DCNZ through Sir John Walsh Research Institute of the University 
of Otago for New Zealand dental practitioners.  
 
Since the MDC did not have individual email addresses of actively practising and registered 
dental practitioners, the Council recommended the principal investigator to forward the 
Qualtrics XM  link through invitation emails to the respective: 
 
• State Deputy Health Directors (Dental Health Division) of Malaysian Ministry of 
Health and  Director of Centre of Paediatric Dentistry and Dental Practice Institute 
(Appendix 2); 
• Malaysian Dental Associations (Appendix 3); 
• Malaysian Deans of Faculties of Dentistry (Appendix 4).  
The Qualtrics XM link would then be further forwarded to the respective dental practitioners 




The participants from both countries were not required to sign in to an account to fill in the 
survey. In addition, prior written consent was not needed, as participation in the survey was 
considered implied consent. 
 
Dental practitioners agreeing to take part in this project were asked to:  
 
• take part only once and answer the questionnaires, which took 10-12 minutes to 
complete and then electronically submit them; 
• not provide any identifiable data to maintain privacy, except for general demographic 
details such as gender, age, and ethnicity where individuals could not be identified. 
 
The participants could also withdraw from the project at any time without any prejudice or 
disadvantage to themselves. If they opted to withdraw from the study midway, they could leave 
the website freely, and no measures were used to preserve the data they had filled in, i.e., all 
data for participants who withdrew were destroyed during data cleaning.  
 









The Qualtrics XM links were set as follow: 
 
• Availability through anonymous links for Malaysian participants and availability by 
invitation only for New Zealand participants; 
• 'Back button' to allow the respondents to change their responses; 
• The respondents were allowed to pause their responses to finish the surveys at their 
convenience; 
• Participants were allowed to resume their incomplete responses within two weeks; 
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• The respondent activity was determined by the last time they edited a response; 
• Incomplete survey responses were recorded during data collection, but they were 
removed during data cleaning and analysis; 
• A custom error message to the respondent would pop up when he or she skipped a 
required question or provided an invalid response; 
• The validity and accessibility of Qualtrics XM links were set at a specific start and 
expiration date; 
• Prevention of multiple submissions of the survey by the same Internet Protocol (IP) 
address;  
• Prevention of indexing through internet search engines; 
• Only users with permission to view responses could access data received from the 
respondents.  
 
At the end of the survey, the participant would receive a 'Thank You' message for his or her 
participation (Figure 3.1). 
 






This survey included both closed and open-ended questions. The dental practitioners had to 
answer 'yes' or 'no' or express their responses on a Likert-style scale in response to the closed-
ended questions. A modest amount of qualitative data was gathered to provide context and 
value to the quantitative analysis through open-ended questions. They were asked to write a 
free-text response to the open-ended questions. According to Whall, Sinclair, & Parahoo 
(2006), a Likert-style questionnaire creates statements describing the concept being evaluated 
without the validation process that a Likert scale does. 
 
The questionnaires in this study would not investigate central venipuncture and arterial blood 
sampling as they were considered technically demanding and were not included in the scope 
of practice of a dental practitioner.  
 
The questionnaires for New Zealand and Malaysian dental practitioners were similar but with 
a few exceptions in the answer options of the questions related to: 
 
• Ethnicity; 
• Awarding dental institution for basic dental qualification; 
• Type of dental setting(s) in which dental practitioner was currently practising. 
 
There were four sections in the questionnaire: 
 
Part A- Demographic Profile of the Participant; 
 
Part B- History of Previous Exposure to Peripheral Venipuncture and Encounters of Medical 
Emergencies in Dental Practices;  
 
Part C- Perceived Confidence in Performing Peripheral Venipuncture; 
 




Part A- Demographic Profile of the Participant 
 
This section contained questions regarding the general demographic profile of the participant: 
 
• What is your gender?   
• What is your age? 
• What is your ethnicity? 
• Please state your basic dental qualification? 
• Please select your awarding institution. 
• In what year did you receive your basic dental degree?  
• How long have you been practising as a dental practitioner? 
• Please indicate the type of dental setting in which you are currently practising. You 
may select more than once. 
• Do you have any postgraduate qualifications? 
• Please state any postgraduate dental qualifications. You may select more than once. 
 
In this study, the type of dental setting that the participants could indicate could be either 
primary dental care, community dental care, hospital dentistry, private practice, teaching 
university or college, or any combination. Dental practitioners with postgraduate qualifications 
could be specialists working in any of the above mentioned dental settings. 
 
In Malaysia, primary dental care is defined as the dental services delivered to the population 
by target groups, namely the toddlers, pre-school children, primary and secondary school 
children, antenatal mothers, children with special needs, adults, and the elderly (Oral Health 
Programme, Ministry of Health Malaysia, 2021). In Malaysia, this type of dental service is 
publicly funded and heavily subsidised. Child and adolescent dental services in New Zealand 
are free or subsidised at school age up to the age of 18 years (Ministry of Health New Zealand, 
2019). Community dental care in New Zealand describes the dental services that include free 
basic prevention and treatments and specialist oral care to children that meet the eligibility 





Adults in New Zealand must attend private dental practices; funded completely by the patients 
(Ministry of Health New Zealand, 2019). There is no direct public dental funding for patients 
to attend private practices for elective dental treatment in New Zealand. However, those on a 
low income or welfare benefits might be eligible to receive partial funding for dental fees for 
emergency dental care (Work and Income, Ministry of Social Development New Zealand, 
n.d.).  
 
In Malaysia, private dental practices or private dental clinics, according to Private Healthcare 
Facilities and Services Act 1998, means any premises, other than a government healthcare 
facility, used or intended to be used for the practice of dentistry and includes premises used by 
any person to (Malaysia & Advisers, 1998): 
 
• treat or attempt to treat, or profess to treat, cure, relieve, or prevent any disease, 
deficiency, or lesion, or pain of the human teeth or jaws; 
• to perform or attempt to perform any operation on human teeth or jaws; 
• to perform any radiographic work in connection with human teeth or jaws, or the oral 
cavity;  
• to give any treatment, advice, or attendance on or to any person in connection with the 
fitting or insertion for the purpose of fitting, fixing artificial teeth, or of a crown, bridge, 
or an appliance for the restoration or regulation of the human teeth or jaws. 
 
Teaching university or college dental services is the dental care provided by teaching clinical 
staff or trained students under supervision. Hospital dentistry is defined as the dental services 
provided in hospital settings for patients with physical or intellectual disabilities or complex 





Part B- History of Previous Exposure to Peripheral Venipuncture and Encounters of 
Medical Emergencies in Dental Practices  
 
This section contained questions regarding the previous exposure to peripheral venipuncture 
and encounters of medical emergencies in dental practice: 
 
• Have you had any postgraduate exposure to peripheral venipuncture?   
• Have you had any undergraduate exposure to peripheral venipuncture? 
• Have you performed any intravenous cannulation procedures at your practice? 
• Have you encountered any medical emergencies at your practice? 
• Have you encountered any medical emergencies which were managed with cannulation 
and delivery of medications/drugs/intravenous fluids by you, another medical or dental 
practitioner, or a paramedic? 
• Have you encountered any oral medicine/pathology cases which require special blood 
investigation(s)? 
• Have you encountered any medical conditions of patients that require special blood 
investigation(s) before proceeding with dental treatment? 
• Have you encountered any medical conditions of the patient that require reviewing the 
results of blood investigation(s) before proceeding with dental treatment? 
This section also has a question that provided an opportunity for free text specification:  
 




Part C- Perceived Confidence in Performing Peripheral Venipuncture 
 
This section  contained questions that measured the dental practitioners' perceived confidence 
in performing peripheral venipuncture: 
 
• How confident are you in performing venous cannulation during a non-medical 
emergency? 
• How confident are you in performing venous cannulation during a medical emergency? 
• How confident are you in performing venous cannulation in an adult patient? 
• How confident are you in performing venous cannulation in a paediatric patient? 
• How confident are you in administering intravenous medications/drugs? 
• How confident are you in administering intravenous fluids?  
• How confident are you in drawing out the venous blood of patients as part of making a 
medical diagnosis? 
• How confident are you in choosing appropriate blood investigation(s) for patients? 





Part D- Expectations Related to Peripheral Venipuncture Training 
 
This section contained questions regarding the expectations related to peripheral venipuncture 
training: 
 
• In general, how do you perceive the importance of peripheral venipuncture training?   
• When do you think peripheral venipuncture should be taught and assessed? You may 
select more than once. 
• Do you think peripheral venipuncture training should be included as part of an 
undergraduate or postgraduate curriculum? 
• Do you think peripheral venipuncture training should be included as part of 
undergraduate training? 
• Do you recommend peripheral venipuncture be included as part of postgraduate 
training? 
 
This section also has a question that provided an opportunity for free text specification:  
 
• How should the peripheral venipuncture curriculum and training be delivered? 
Please select any relevance; If 'others', please specify. 
 
3.7 Length of the Questionnaire 
 
Qualtrics XM Software was used to disseminate the questionnaires for this investigation. The 
estimated time to complete the questionnaire was predicted to be around ten to twelve minutes. 
Stanton, Sinar, Balzer, & Smith (2002) stated that participants would find questionnaires 
challenging to complete in any survey type of research should the survey be lengthy and time-
consuming. Jepson, Asch, Hershey, & Ubel (2005) stated that a survey's response rate would 
be affected by the length of the questionnaire. Meanwhile, Maloney, Grawitch, & Barber 
(2011) mentioned that shorter surveys would give higher response rates and better data quality 




Whall et al. (2006) stated that the return rate of survey questionnaires might be typically poor. 
To improve the response rate, the researcher might consider the following steps: 
 
• a patient information page that provides a comprehensive description of the study 
should be included in the introductory section of the questionnaire; explaining the 
research aim and guaranteeing the respondents' confidentiality; 
• reminder emails to the respondents to be sent three weeks after the initial contact; 
• closed-ended and Likert-style inquiries are recommended since they are more efficient 
and time-consuming for respondents (Polit & Beck, 2010). 
 
3.8 Pilot Testing 
 
Before the questionnaire was sent to the research population in this study, a survey pilot was 
conducted. According to Janesick (2003), small-scale piloting is recommended since it is 
feasible, convenient and cost-effective. Oppenheim (1992) stated that pilot testing 
questionnaires could increase reliability, validity, and usability. Typically, the first 
questionnaire would be piloted with a small group of people, and the feedback and results could 
be used to refine the questionnaire. The pilot study would aim to clarify any ambiguity 
concerning the questionnaire's language, obtain participant input on the questionnaire's length, 
assess pilot participants' comprehension of the questionnaire's instructions, and determine how 
long it would take to complete the questionnaire. 
 
In a pilot study, comments are invited to reveal errors, validate the content, and clarify the 
survey instrument. In other words, the comments help to refine and establish a coherent format 
and flow before the questionnaire is officially distributed to the research participants (Delport, 





In this research, the first pilot study was conducted using the hard copies of the pilot 
questionnaires in Microsoft Word (Microsoft Corp, Redmond, WA) document. It involved the 
Dental House Surgeons, registered with the DCNZ that worked at the Faculty of Dentistry of 
the University of Otago in 2019. The responders were requested to give constructive feedback 
on the phrasing, chronology, redundancy, and missing or confusing questions. All respondents 
provided good feedback as they found that the pilot study was easy to comprehend, and the 
time for completion was less than 10 minutes.  
 
A second pilot study was conducted in March 2020 with six postgraduate students; in the 
Paediatric Dentistry and Special Needs Dentistry Speciality and three Paediatric Dentistry 
Specialists using a Microsoft PowerPoint Presentation (Microsoft Corp, Redmond, WA) and 
Qualtrics XM software. The comments were made on the inconsistent use of the theme fonts 




3.9 Determination of Sample Size  
 
This study's sample size was calculated to achieve a 95% confidence of interval of width ± 5%, 
based on the previously published studies by Girdler and Smith (1999), which reported that 
almost 50% (150) of British dentists had negatively perceived the ability in inserting an IV 
cannula, and by Arsati et al. (2010) which showed that approximately 61% (306) Brazilian 
dentists had negatively perceived competence in giving an IV injection.  
 
Formula =     z 2    p (1-p) 
                      Δ2 
Level of significance = 5% 
Absolute precision (Δ) = ± 5% 
Z value = 1.96 
p = anticipated population proportion 
 
The G-power calculation of Arsati et al. (2010) with p = 0.61 gave a sample size of 366. 
 
1.96 2     x 0.61 (1-0.61) = 366 
0.05 2 
 
If  the response rate were expected at 80%, the sample size would be 366 + (366 x 0.2) = 439.2~ 
439.  
 
In contrast, the G-power calculation gave a sample size of 384 from the study by Girdler and 
Smith (1999) when p = 0.5 
 
1.96 2     x 0.5 (1-0.5) = 384 
0.05 2 
 
If the response rate were expected at 80%, the sample size would be  384 + (384 x 0.2) = 460.8~ 




3.10 Qualtrics XM Software 
 
Qualtrics XM software is an online data collection tool. It could be accessed through any web 
browser or operating system, i.e., a computer or a mobile device (e.g., a tablet or a phone). The 
software is cost-effective as survey distribution is done electronically and does not require 
postage costs, i.e., hard copy printing of questionnaires, stamps, and envelopes.  
 
Qualtrics XM has a distribution function that allows the researcher to distribute the surveys 
through many modes, i.e., anonymous links, emails, personal links, social media, offline 
application (face-to-face feedback on the tablet or smartphone, without an internet connection), 
and QR (quick response) codes. This software is commonly used for online surveys at the 
University of Otago. The University of Otago branding and logo were employed as the dynamic 
theme in this study. 
 
For this research, anonymous links were used for Malaysian participants and invitation emails 
for New Zealand participants. The principal investigator had used the distribution function to 
send reminder emails to participants who had yet to respond to the survey without identifying 




3.11 Cultural and Ethical Considerations 
 
The cultural interests of the Maori people have been considered for this study by consultation 
with the Ngāi Tahu Research Consultation Committee (Appendix 5). Category B Ethical 
approval (Departmental Level) from the University of Otago Human Ethics Committee and the 
Sir John Walsh Research Institute was obtained before proceeding with the research (The 
University of Otago Human Ethics Reference Number: D19/309) (Appendix 6).  
 
Since the study involved the Malaysian dental practitioners, approval from the Principal 
Director of Oral Health Division of the Ministry of Health, Malaysia, was obtained in 2020 
(Appendix 7). The study was then registered on the Online Researcher Information Database 
under the Economic Planning Unit of the Malaysian Prime Minister's Department, and 
approval was obtained (Appendix 8). In addition, the research was registered with the National 
Medical Research Register (NMRR) under the National Institutes of Health (NIH) of the 
Ministry of Health, Malaysia. It was ethically approved by the Malaysian Research Ethics 
Committee (MREC) (Reference Number: NMRR-20-285-53211) (Appendix 9). 
 
3.12 Privacy and Confidentiality 
 
The data collection period was set for five months in 2020, commencing when the Qualtrics 
XM links were distributed to dental practitioners in New Zealand and Malaysia. After five 
months, the two Qualtrics XM links were disabled, and data collection was considered complete.  
 
No other person except the principal investigator and supervisors could access the response 
data. The data collected were then transferred to a separate offline document on a password-
protected computer and securely stored after being retrieved from the Qualtrics XM software. 




3.13 Data Management 
 
The obtained data from the Qualtrics XM software was encrypted, password-protected, and only 
accessible for the involved principal investigator and supervisors. Survey responses became 
available for download from each respondent when the internal logic within the software 
detected that all relevant data fields were filled in correctly and had valid responses.  
 
An automated process erased any identifiable data such as email addresses and names to protect 
respondents' anonymity. The data was then exported as a tab-delimited file to a password-
protected computer and into the Microsoft Excel (Microsoft Corp, Redmond, WA) 
spreadsheets and Statistical Package for the Social Sciences (SPSS™) version 25 (SPSS Inc., 
Chicago, IL) for analysis. 
 
3.14 Data and Statistical Analysis 
 
Missing responses were discovered during data cleaning. Statistical analyses were undertaken 
after the incomplete responses were removed. To further understand the survey population 
profile and their responses to individual items, categorical analysis was used. 
 
In this study, the perceived highly confident and moderately confident responses were 
collectively considered confident. Meanwhile, the perceived less confident and not confident 
at all responses were collectively considered unconfident. Perceived somewhat confident 
response was considered as an uncertain response. 
 
The perceived highly important and moderately important responses were collectively 
considered important. Meanwhile, the perceived less important and not important at all 
responses were collectively considered unimportant. Perceived somewhat important response 
was considered as an uncertain response. 
 
The perceived highly recommended and moderately recommended responses were collectively 
considered favourable in this study. Meanwhile, the perceived less recommended and not 
recommended at all responses were collectively considered unfavourable. Perceived somewhat 




The Pearson's Chi-square test was used to conduct cross-tabulations of independent bivariate 
variables in New Zealand and Malaysian data, but not entirely between the two countries. This 
test was selected as the best test to determine the likelihood that the survey distributions arose 
by chance and indicate potential non-random associations between the variables in the survey 
(McHugh, 2013). A very strong difference was considered when the p-value was less than or 
equal to 0.01 (p ≤ 0.01), and a strong difference was considered when the p-value lied between 
0.01 and less than or equal to 0.05 (0.01< p ≤ 0.05). The analysis of results is presented in 
Chapter 4 of this thesis. 
 
The free text qualitative data analysis was carried out using a general inductive approach 
(Thomas, 2006), followed by a count procedure (Sandelowski, 2001). The qualitative data of 
the participants were then categorised into broad topics, named, numbered, and recorded 
(Sandelowski, 2001). 
 
3.15 Incentives to Encourage Participation 
 
As a token of appreciation, all participants were eligible to participate in ten lucky draws of 
NZD50 grocery shopping vouchers for New Zealand participants and RM50 grocery shopping 
vouchers for thirty Malaysian participants. The lucky draws were to encourage their 
participation in the survey. Since the Qualtrics XM links were sent out anonymously for 
Malaysian participants, they were asked to provide their email addresses if they wished to 
participate in the lucky draws and receive the results summary. 
 
3.16 Research Funding 
 
This research has received a Fuller Scholarship in Dentistry (Appendix 10)  
 
3.17 Publication of Study 
 
The project's findings will be made available to the public through the University of Otago 
Library (Dunedin, New Zealand). Every effort has been taken to maintain participants' 
confidentiality. Permission from the Director-General of Health Malaysia would be sought 






This chapter describes the sample and study responses of this study's online questionnaires. 
The categorical quantitative data are presented along with bivariate analysis. Qualitative data 
are also presented to add contextual information and support the quantitative analysis. 
 
4.1 Study Population  
 
In New Zealand, in 2020, 1392 actively practising dental practitioners registered with the 
DCNZ consented to make their contact details available for research. In Malaysia in 2020, 
11607 actively practising dental practitioners registered with the MDC formed a pool from 
which study participants could be selected. 
 
4.2 Sample and Study Response Rate 
 
Of the 1392 email invitations sent to New Zealand dental practitioners, 97 bounced back, and 
2 failed to be delivered. So, in total, 1293 emails were successfully sent. One reminder was 
sent anonymously to invitees that did not respond to the initial invitation to participate in the 
survey, safeguarding participant privacy.  
 
87 New Zealand practitioners agreed to respond to the survey (66 fully completed responses, 1 
withdrew, and 20 were incomplete responses). The response rate was 4.7% (66 fully completed 
responses out of 1392) based on the number of registered dental practitioners in New Zealand 
in 2020, who agreed to their email addresses being available for survey invitations. 
 
Morton, Bandara, Robinson & Carr (2012) stated that a 20% response rate might be reasonable 
for an online survey. This study achieved a response of 14.7% for a sample of New Zealand 
dental practitioners when the proportion of responses was mapped against a calculated power 




The overall response from Malaysian dental practitioners was 510 (495 fully completed 
responses, 4 withdrew, and 11 were incomplete responses). Therefore, the 495-fully completed 
responses received could be described as representing 4.3% of all 11,607 practising dental 
practitioners registered with the MDC in 2020. The power calculation for the sample size for 
Malaysian practitioners was also 450. Therefore, if the participation rate was based on the 
power sample calculation, we have achieved 110 % of the required participants for reliable 
statistical power (495 out of 450).  
 
4.3 Results on the Demographic Profile of Participants 
 
There were 56.1 % (n=37) male and 43.9% (n=29) female New Zealand dental practitioners 
and 18.8% (n=93) male and 81.2% (n=402) female Malaysian dental practitioners who 
participated in this study (Tables 4.1 and 4.2). Most New Zealand participants were of 
European/Pakeha ethnicity (57.6%, n=58), followed by Asian (34.8%, n=23) (Tables 4.1). In 
Malaysia, the majority of participants were Malays (63.6%; n=315), followed by Chinese, 
(23.4%; n=116) and Indians, (10.1%; n=50). One Malaysian respondent reported to be of 
Punjabi ethnicity (Table 4.2). 
 
Participants were categorised by year of graduation as described in Tables 4.1 and 4.2. The 
largest group of New Zealand respondents graduated before 1990 (53%; n=35), while in 
Malaysia, it was the years of graduation between 2015 to 2019 (50.3%; n=249).  In addition, 
most New Zealand dental practitioners (86.4%; n=57) graduated from the University of Otago, 
while in Malaysia (64.6%, n=320), most of the participants graduated from the local Malaysian 
universities (Tables 4.1 and 4.2). 
 
The responses received from New Zealand and Malaysia varied by years from graduation and 
years of practising as dental practitioners. Most New Zealand respondents in this study reported 
having clinical experience of more than 20 years (Table 4.1). In Malaysia, the younger 
generation (32.7%; n=162), i.e., who made up the majority of the participants, had clinical 
experience between one and two years, and 50.3% (n=249) graduated between 2015 and 2019 
(Table 4.2). Most New Zealand (56.1%; n=37) and Malaysian (55.4%; n=274) respondents 
worked in urban locations (Tables 4.1 and 4.2). The respondents of both countries had the 





















European and Maori 1 1.5
Asian 23 34.8
Pacifica - -
Middle Eastern/Latin American/African 2 3.0
Other (please specify) - -
Basic Dental Qualification n %
Doctor of Dental Surgery (DDS) 4 6.1
Doctor of Dental Medicine (DMD) - -
Doctor of Dentistry (DDent) 1 1.5
Bachelor of Dental Surgery (BDS) 61 92.4
Bachelor of Dentistry (BDent) - -
Bachelor of Dental Science (BDSc) - -
Awarding Dental Institution n %
University of Otago,New Zealand 57 86.4
Overseas University 9 13.6
Year of Graduation n %







Years of Practising as a Dental Practitioner n %
1-2 years 2 3.0
3-5 years 6 9.1
6-10 years 14 21.2
11-15 years 7 10.6
16-20 years 2 3.0

























Orang Asli Semenanjung - -
Bumiputera Sarawak 3 0.6
Bumiputera Sabah 10 2.0
Other (please specify) 1 0.2
Basic Dental Qualification n %
Doctor of Dental Surgery (DDS) 156 31.5
Doctor of Dental Medicine (DMD) - -
Doctor of Dentistry (DDent) - -
Bachelor of Dental Surgery (BDS) 333 67.3
Bachelor of Dentistry (BDent) 2 0.4
Bachelor of Dental Science (BDSc) 4 0.8
Awarding Dental Institution n %
Local Malaysian University 320 64.6
Overseas University 175 35.4
Year of Graduation n %







Years of Practising as a Dental Practitioner n %
1-2 years 162 32.7
3-5 years 122 24.6
6-10 years 116 23.4
11-15 years 53 10.7
16-20 years 21 4.2









Figure 4.1 New Zealand dental practitioners' settings  





Figure 4.2 Malaysian dental practitioners' settings 
(NB: dental practitioner could indicate more than one workplace) 
 
The New Zealand respondents (Figure 4.1) worked mainly in private practices, followed by 
hospital dentistry. Most dental practitioners in Malaysia (Figure 4.2) worked in primary dental 
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Figure 4.3 Postgraduate dental qualifications of New Zealand dental practitioners 
(NB: dental practitioner with postgraduate qualification could select more than one 
postgraduate dental degree specifications) 
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Figure 4.4 Postgraduate dental qualifications of Malaysian dental practitioners 
(NB: dental practitioner with postgraduate qualification could select more than one 
postgraduate dental degree specifications) 
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In New Zealand 36.4% (n=24) and in Malaysia, 12.9% (n=64) of respondents reported having 
postgraduate dental qualifications (Tables 4.3 and 4.4). The Doctor of Clinical Dentistry 
(DClinDent) degree was the most commonly reported postgraduate qualification (Figures 4.3 




Table 4.5 Comparison between the proportion of New Zealand and Malaysian dental 
practitioners with postgraduate qualifications 
 
The Pearson's chi-square test revealed a very strong difference between the proportion of 
Malaysian and New Zealand dental practitioners with postgraduate qualifications  (x2=24.181; 
p ≤ 0.01) (Table 4.5). 
Postgraduate Qualifications Yes No x² p




4.4 Results on the History of Previous Exposure to 
Peripheral Venipuncture and Encounters of Medical 
Emergencies in Dental Practices  
 
 
Table 4.6 New Zealand postgraduate exposure to peripheral venipuncture 
 
  
Yes Yes No No x² p
n % n %
Gender
Male 8 32.0 7 28.0 1.434 0.231
Female 7 28.0 2 8.0
Age
24 and below 0 0.0 0 0.0 7.167 0.209
25-30 0 0.0 1 4.0
31-39 4 16.0 2 8.0
40-49 5 20.0 0 0.0
50-59 3 12.0 4 16.0
60 and over 3 12.0 2 8.0
Awarding Dental Institution
University of Otago, New Zealand 12 48.0 8 32.0 0.320 0.572
Overseas University 3 12.0 1 4.0
Year of Graduation
Before 1990 5 20.0 5 20.0 7.943 0.242
1990-1994 2 8.0 0 0.0
1995-1999 4 16.0 1 4.0
2000-2004 1 4.0 0 0.0
2005-2009 0 0.0 2 8.0
2010-2014 3 12.0 1 4.0
2015-2019 0 0.0 0 0.0
Years of Practising as a Dental Practitioner
1-2 years 0 0.0 0 0.0 6.785 0.237
3-5 years 0 0.0 0 0.0
6-10 years 3 12.0 1 4.0
11-15 years 0 0.0 2 8.0
16-20 years 1 4.0 0 0.0
more than 20 years 11 44.0 6 24.0
Location
Urban 12 48.0 6 24.0 0.533 0.766
Suburban 2 8.0 2 8.0






Table 4.7 Malaysian postgraduate exposure to peripheral venipuncture 
 
  
Yes Yes No No x² p
n % n %
Gender
Male 8 12.5 4 6.3 3.152 0.076
Female 20 31.3 32 50.0
Age
24 and below 0 0.0 0 0.0 4.427 0.490
25-30 1 1.6 2 3.1
31-39 11 17.2 18 28.1
40-49 13 20.3 9 14.1
50-59 2 3.1 5 7.8
60 and over 1 1.6 2 3.1
Awarding Dental Institution
Local Malaysian University 15 23.4 31 48.4 8.250 0.004
Overseas University 13 20.3 5 7.8
Year of Graduation
Before 1990 3 4.7 3 4.7 6.896 0.440
1990-1994 0 0.0 3 4.7
1995-1999 7 10.9 4 6.3
2000-2004 6 9.4 7 10.9
2005-2009 8 12.5 16 25.0
2010-2014 3 4.7 2 3.1
2015-2019 1 1.6 1 1.6
Years of Practising as a Dental Practitioner
1-2 years 1 1.6 1 1.6 2.549 0.769
3-5 years 0 0.0 2 3.1
6-10 years 3 4.7 2 3.1
11-15 years 9 14.1 14 21.9
16-20 years 7 10.9 7 10.9
more than 20 years 8 12.5 10 15.6
Location
Urban 23 35.9 27 42.2 0.131 0.718
Suburban 4 6.3 8 12.5











Table 4.9 Comparison between Malaysian postgraduate qualifications and peripheral 
venipuncture exposure 
 
50% of New Zealand respondents reported having exposure to peripheral venipuncture during 
their postgraduate training (n=15) (Table 4.6), while in Malaysia, it was 43.8% (n=28) (Table 
4.7). The Pearson's chi-square test found very strong evidence of a difference for Malaysian 
dental practitioners postgraduate peripheral venipuncture exposure concerning the awarding 
dental institution (x2=8.250; p ≤ 0.01) (Table 4.7).  
 
The comparison between New Zealand postgraduate qualifications and postgraduate peripheral 
venipuncture exposure revealed a strong difference (x2=4.896, 0.01< p ≤ 0.05) (Table 4.8). 
Meanwhile, a very strong difference was found between Malaysian postgraduate qualifications 
and postgraduate peripheral venipuncture exposure (x2=39.301, p ≤ 0.01) (Table 4.9). 
  
New Zealand Yes No x² p
Postgraduate Qualifications 24 42 4.896 0.027
Postgraduate Venipuncture Exposure 15 9
Malaysian Yes No x² p
Postgraduate Qualifications 64 431 39.301 0.000





Table 4.10 New Zealand undergraduate exposure to peripheral venipuncture 
 
Of the New Zealand respondents, 43.9% (n=29) reported receiving peripheral venipuncture 
exposure in their undergraduate training (Table 4.10). In Malaysia it was 45.1% (n=223) 
(Table 4.11). New Zealand dental practitioners who graduated before 1990 have had exposure 
to peripheral venipuncture (19.7%; n=13) (Table 4.10), while in Malaysia, the junior dental 
practitioners (year of graduation between 2015-2019) had such exposure during the 
undergraduate period (23.4%; n=116) (Table 4.11). 
  
Yes Yes No No x² p
n % n %
Gender
Male 22 33.3 15 22.7 8.234 0.004
Female 7 10.6 22 33.3
Age
24 and below 0 0.0 0 0.0 5.724 0.334
25-30 5 7.6 11 16.7
31-39 5 7.6 8 12.1
40-49 3 4.5 7 10.6
50-59 9 13.6 6 9.1
60 and over 7 10.6 5 7.6
Awarding Dental Institution
University of Otago, New Zealand 23 34.8 34 51.5 2.185 0.139
Overseas University 6 9.1 3 4.5
Year of Graduation
Before 1990 13 19.7 10 15.2 5.212 0.517
1990-1994 1 1.5 3 4.5
1995-1999 4 6.1 4 6.1
2000-2004 1 1.5 1 1.5
2005-2009 4 6.1 3 4.5
2010-2014 4 6.1 10 15.2
2015-2019 2 3.0 6 9.1
Years of Practising as a Dental Practitioner
1-2 years 0 0.0 2 3.0 4.506 0.479
3-5 years 2 3.0 4 6.1
6-10 years 4 6.1 10 15.2
11-15 years 4 6.1 3 4.5
16-20 years 1 1.5 1 1.5
more than 20 years 18 27.3 17 25.8
Location
Urban 17 25.8 20 30.3 2.267 0.322
Suburban 9 13.6 16 24.2






Table 4.11 Malaysian undergraduate exposure to peripheral venipuncture 
  
Yes Yes No No x² p
n % n %
Gender
Male 41 8.3 52 10.5 0.043 0.836
Female 182 36.8 220 44.4
Age
24 and below 0 0.0 2 0.4 13.701 0.033
25-30 125 25.3 144 29.1
31-39 87 17.6 93 18.8
40-49 10 2.0 21 4.2
50-59 1 0.2 9 1.8
60 and over 0 0.0 3 0.6
Awarding Dental Institution
Local Malaysian University 173 34.9 147 29.7 29.696 0.000
Overseas University 50 10.1 125 25.3
Year of Graduation
Before 1990 1 0.2 6 1.2 14.444 0.044
1990-1994 1 0.2 5 1.0
1995-1999 1 0.2 12 2.4
2000-2004 10 2.0 9 1.8
2005-2009 28 5.7 30 6.1
2010-2014 66 13.3 77 15.6
2015-2019 116 23.4 133 26.9
Years of Practising as a Dental Practitioner
1-2 years 75 15.2 87 17.6 12.134 0.033
3-5 years 56 11.3 66 13.3
6-10 years 57 11.5 59 11.9
11-15 years 25 5.1 28 5.7
16-20 years 8 1.6 13 2.6
more than 20 years 2 0.4 19 3.8
Location
Urban 124 25.1 150 30.3 0.031 0.985
Suburban 64 12.9 80 16.2




The Pearson’s chi-square test found strong evidence of difference for Malaysian respondents’ 
undergraduate peripheral venipuncture exposure when age (x2=13.701; 0.01< p ≤ 0.05), year 
of graduation (x2=14.444; 0.01< p ≤ 0.05), and years of practising (x2=12.134; 0.01< p ≤ 0.05) 
were used as the categorical variable of interest. Very strong evidence of a difference was found 
depending on the awarding dental institution (x2=29.696; p ≤ 0.01) (Table 4.11). 
 
 
Table 4.12 New Zealand exposure to peripheral venipuncture outside of a university setting 
  
Yes Yes No No x² p
n % n %
Gender
Male 29 43.9 8 12.1 0.753 0.385
Female 20 30.3 9 13.6
Age
24 and below 0 0.0 0 0.0 1.678 0.892
25-30 12 18.2 4 6.1
31-39 10 15.2 3 4.5
40-49 7 10.6 3 4.5
50-59 10 15.2 5 7.6
60 and over 10 15.2 2 3.0
Awarding Dental Institution
University of Otago, New Zealand 42 63.6 15 22.7 0.068 0.794
Overseas University 7 10.6 2 3.0
Year of Graduation
Before 1990 18 27.3 5 7.6 5.571 0.473
1990-1994 2 3.0 2 3.0
1995-1999 6 9.1 2 3.0
2000-2004 2 3.0 0 0.0
2005-2009 5 7.6 2 3.0
2010-2014 12 18.2 2 3.0
2015-2019 4 6.1 4 6.1
Years of Practising as a Dental Practitioner
1-2 years 0 0.0 2 3.0 7.631 0.178
3-5 years 4 6.1 2 3.0
6-10 years 12 18.2 2 3.0
11-15 years 5 7.6 2 3.0
16-20 years 2 3.0 0 0.0
more than 20 years 26 39.4 9 13.6
Location
Urban 24 36.4 13 19.7 4.334 0.115
Suburban 21 31.8 4 6.1






Table 4.13 Malaysian exposure to peripheral venipuncture outside of a university setting 
Yes Yes No No x² p
n % n %
Gender
Male 40 8.1 53 10.7 0.376 0.540
Female 159 32.1 243 49.1
Age
24 and below 0 0.0 2 0.4 21.485 0.002
25-30 86 17.4 183 37.0
31-39 92 18.6 88 17.8
40-49 15 3.0 16 3.2
50-59 4 0.8 6 1.2
60 and over 2 0.4 1 0.2
Awarding Dental Institution
Local Malaysian University 135 27.3 185 37.4 1.484 0.223
Overseas University 64 12.9 111 22.4
Year of Graduation
Before 1990 2 0.4 5 1.0 19.176 0.008
1990-1994 4 0.8 2 0.4
1995-1999 7 1.4 6 1.2
2000-2004 8 1.6 11 2.2
2005-2009 29 5.9 29 5.9
2010-2014 70 14.1 73 14.7
2015-2019 79 16.0 170 34.3
Years of Practising as a Dental Practitioner
1-2 years 37 7.5 125 25.3 30.766 0.000
3-5 years 58 11.7 64 12.9
6-10 years 58 11.7 58 11.7
11-15 years 26 5.3 27 5.5
16-20 years 9 1.8 12 2.4
more than 20 years 11 2.2 10 2.0
Location
Urban 116 23.4 158 31.9 1.869 0.393
Suburban 57 11.5 87 17.6






Table 4.14 New Zealand-specific responses on peripheral venipuncture exposure outside of a 




Table 4.15 Malaysian-specific responses on peripheral venipuncture exposure outside of a 
university setting (NB: qualitative data from free-text comments) 
 
74.2% (n=49) of the New Zealand respondents had exposure to peripheral venipuncture outside 
of their universities (Table 4.12), with 43.4% reporting that they had those exposures during 
clinical hospital attachment (Table 4.14). Similarly, Malaysian dental practitioners were 
majorly exposed to peripheral venipuncture via clinical hospital attachment (84%) (Table 
4.15). The proportion of Malaysian dental practitioners who had peripheral venipuncture 
exposure outside of universities was 40.2% (n=199) (Table 4.13). Very strong differences were 
found in Malaysian responses concerning age (x2=21.485; p ≤ 0.01), year of graduation 
(x2=19.176; p ≤ 0.01), and years of practising (x2=30.766; p ≤ 0.01) for peripheral venipuncture 
experience outside of a university setting (Table 4.13). 
  
Elsewhere venipuncture exposure Count %
Clinical hospital  attachment 23 43.4
Sedation courses 18 34
Private practise 4 7.5
Workshops 3 5.7
Observation 2 3.8
No answer 2 3.8
Being a patient 1 1.9
Total 53 100
Elsewhere venipuncture exposure Count %
Hospital Clinical attachment 167 84
No answer 15 7.5
Courses 7 3.5
Work places 3 1.5
University 5 2.5






Table 4.16 New Zealand responses on performing IV cannulation procedures at their practices 
 
Of the New Zealand dental practitioners surveyed, 63.6% (n=42) gave positive responses to 
performing IV cannulation procedures at their practices. The senior dental practitioners (years 
of practising more than twenty years) had performed IV cannulation more than their junior 
counterparts (Table 4.16). 
  
Yes Yes No No x² p
n % No %
Gender
Male 27 40.9 10 15.2 3.172 0.075
Female 15 22.7 14 21.2
Age
24 and below 0 0.0 0 0.0 7.959 0.159
25-30 7 10.6 9 13.6
31-39 10 15.2 3 4.5
40-49 7 10.6 3 4.5
50-59 8 12.1 7 10.6
60 and over 10 15.2 2 3.0
Awarding Dental Institution
University of Otago, New Zealand 38 57.6 19 28.8 1.659 0.198
Overseas University 4 6.1 5 7.6
Year of Graduation
Before 1990 16 24.2 7 10.6 7.916 0.244
1990-1994 2 3.0 2 3.0
1995-1999 6 9.1 2 3.0
2000-2004 2 3.0 0 0.0
2005-2009 4 6.1 3 4.5
2010-2014 10 15.2 4 6.1
2015-2019 2 3.0 6 9.1
Years of Practising as a Dental Practitioner
1-2 years 0 0.0 2 3.0 7.887 0.163
3-5 years 2 3.0 4 6.1
6-10 years 10 15.2 4 6.1
11-15 years 4 6.1 3 4.5
16-20 years 2 3.0 0 0.0
more than 20 years 24 36.4 11 16.7
Location
Urban 22 33.3 15 22.7 0.708 0.702
Suburban 17 25.8 8 12.1






Table 4.17 Malaysian responses on performing IV cannulation procedures at their practices 
 
The Malaysian dental practitioners who responded positively to performing IV cannulation 
procedures at their practices were 28.1% (n= 139). The junior dental practitioners (less than or 
equal to 5 years of practising) reported that they had performed the IV cannulation at their 
workplaces (10.9%; n=54). The highest positive responses were recorded in the 6-10 years 
group (10.3%; n=51). Very strong differences were found in Malaysian responses related to 
age (x2=29.357; p ≤ 0.01), year of graduation (x2=39.796; p ≤ 0.01), and years of practising 
(x2=46.382; p ≤ 0.01) (Table 4.17). 
  
Yes Yes No No x² p
n % n %
Gender
Male 27 5.5 66 13.3 0.051 0.821
Female 112 22.6 290 58.6
Age
24 and below 0 0.0 2 0.4 29.357 0.000
25-30 52 10.5 217 43.8
31-39 75 15.2 105 21.2
40-49 10 2.0 21 4.2
50-59 1 0.2 9 1.8
60 and over 1 0.2 2 0.4
Awarding Dental Institution
Local Malaysian University 90 18.2 230 46.5 0.001 0.976
Overseas University 49 9.9 126 25.5
Year of Graduation
Before 1990 2 0.4 5 1.0 39.796 0.000
1990-1994 0 0.0 6 1.2
1995-1999 5 1.0 8 1.6
2000-2004 6 1.2 13 2.6
2005-2009 23 4.6 35 7.1
2010-2014 61 12.3 82 16.6
2015-2019 42 8.5 207 41.8
Years of Practising as a Dental Practitioner
1-2 years 16 3.2 146 29.5 46.382 0.000
3-5 years 38 7.7 84 17.0
6-10 years 51 10.3 65 13.1
11-15 years 22 4.4 31 6.3
16-20 years 6 1.2 15 3.0
more than 20 years 6 1.2 15 3.0
Location
Urban 86 17.4 188 38.0 3.350 0.187
Suburban 34 6.9 110 22.2







Table 4.18 New Zealand dental practitioners experiencing medical emergencies at their 
practices  
 
57.6% (n=38) of New Zealand dental practitioners had experienced medical emergencies at 
their workplace. Dental practitioners who have been practising for more than twenty years 
made up 45.8% (22 out of 48) of this positive response (Table 4.18). 
  
Yes Yes No No x² p
n % n %
Gender
Male 24 36.4 13 19.7 1.832 0.176
Female 14 21.2 15 22.7
Age
24 and below 0 0.0 0 0.0 5.678 0.339
25-30 7 10.6 9 13.6
31-39 8 12.1 5 7.6
40-49 8 12.1 2 3.0
50-59 7 10.6 8 12.1
60 and over 8 12.1 4 6.1
Awarding Dental Institution
University of Otago, New Zealand 32 48.5 25 37.9 0.353 0.553
Overseas University 6 9.1 3 4.5
Year of Graduation
Before 1990 14 21.2 9 13.6 4.460 0.615
1990-1994 3 4.5 1 1.5
1995-1999 5 7.6 3 4.5
2000-2004 1 1.5 1 1.5
2005-2009 4 6.1 3 4.5
2010-2014 9 13.6 5 7.6
2015-2019 2 3.0 6 9.1
Years of Practising as a Dental Practitioner
1-2 years 1 1.5 1 1.5 4.863 0.433
3-5 years 1 1.5 5 7.6
6-10 years 9 13.6 5 7.6
11-15 years 4 6.1 3 4.5
16-20 years 1 1.5 1 1.5
more than 20 years 22 33.3 13 19.7
Location
Urban 21 31.8 16 24.2 3.276 0.194
Suburban 13 19.7 12 18.2







Table 4.19 Malaysian  dental practitioners experiencing medical emergencies at their practices 
 
60.6% (n=300) of Malaysian dental practitioners had experienced medical emergencies at their 
workplace, with junior practitioners (less than or equal to 5 years of practising ) (32.3%; n=160) 
having more emergency encounters (Table 4.19).  
  
Yes Yes No No x² p
n % n %
Gender
Male 59 11.9 34 6.9 0.385 0.535
Female 241 48.7 161 32.5
Age
24 and below 0 0.0 2 0.4 6.809 0.235
25-30 156 31.5 113 22.8
31-39 115 23.2 65 13.1
40-49 20 4.0 11 2.2
50-59 6 1.2 4 0.8
60 and over 3 0.6 0 0.0
Awarding Dental Institution
Local Malaysian University 182 36.8 138 27.9 5.278 0.022
Overseas University 118 23.8 57 11.5
Year of Graduation
Before 1990 6 1.2 1 0.2 9.315 0.231
1990-1994 3 0.6 3 0.6
1995-1999 8 1.6 5 1.0
2000-2004 11 2.2 8 1.6
2005-2009 39 7.9 19 3.8
2010-2014 95 19.2 48 9.7
2015-2019 138 27.9 111 22.4
Years of Practising as a Dental Practitioner
1-2 years 72 14.5 90 18.2 29.475 0.000
3-5 years 88 17.8 34 6.9
6-10 years 75 15.2 41 8.3
11-15 years 39 7.9 14 2.8
16-20 years 12 2.4 9 1.8
more than 20 years 14 2.8 7 1.4
Location
Urban 182 36.8 92 18.6 10.693 0.005
Suburban 72 14.5 72 14.5




A strong difference was found in Malaysian responses concerning awarding dental institution 
(x2=5.278; 0.01< p ≤ 0.05), while very strong differences were found in relation to the years of 




Table 4.20 New Zealand medical emergencies requiring management with cannulation, 
delivery of medications/drugs/ IV fluids by the dental practitioner, another medical or dental 
practitioner, or a paramedic 
 
  
Yes Yes No No x² p
n % No %
Gender
Male 14 21.2 23 34.8 6.426 0.011
Female 3 4.5 26 39.4
Age
24 and below 0 0.0 0 0.0 8.687 0.122
25-30 2 3.0 14 21.2
31-39 6 9.1 7 10.6
40-49 2 3.0 8 12.1
50-59 2 3.0 13 19.7
60 and over 5 7.6 7 10.6
Awarding Dental Institution
University of Otago, New Zealand 14 21.2 43 65.2 0.313 0.576
Overseas University 3 4.5 6 9.1
Year of Graduation
Before 1990 7 10.6 16 24.2 5.518 0.479
1990-1994 1 1.5 3 4.5
1995-1999 1 1.5 7 10.6
2000-2004 1 1.5 1 1.5
2005-2009 3 4.5 4 6.1
2010-2014 4 6.1 10 15.2
2015-2019 0 0.0 8 12.1
Years of Practising as a Dental Practitioner
1-2 years 0 0.0 2 3.0 4.518 0.477
3-5 years 0 0.0 6 9.1
6-10 years 4 6.1 10 15.2
11-15 years 3 4.5 4 6.1
16-20 years 1 1.5 1 1.5
more than 20 years 9 13.6 26 39.4
Location
Urban 11 16.7 26 39.4 2.779 0.249
Suburban 4 6.1 21 31.8




74.2% (n=49) of New Zealand dental practitioners did not encounter medical emergencies 
requiring cannulation management and delivery of medications/drugs/ IV fluids by themselves, 
another medical or dental practitioner, or a paramedic. A very strong difference was found 





Table 4.21 Malaysian medical emergencies requiring management with cannulation, delivery 
of medications/drugs/ IV fluids by the dental practitioners, another medical or dental 
practitioner, or a paramedic 
  
Yes Yes No No x² p
n % n %
Gender
Male 30 6.1 63 12.7 0.166 0.684
Female 121 24.4 281 56.8
Age
24 and below 0 0.0 2 0.4 9.490 0.091
25-30 68 13.7 201 40.6
31-39 66 13.3 114 23.0
40-49 13 2.6 18 3.6
50-59 3 0.6 7 1.4
60 and over 1 0.2 2 0.4
Awarding Dental Institution
Local Malaysian University 99 20.0 221 99 0.080 0.778
Overseas University 52 10.5 123 24.8
Year of Graduation
Before 1990 3 0.6 4 0.8 21.225 0.003
1990-1994 1 0.2 5 1.0
1995-1999 6 1.2 7 1.4
2000-2004 7 1.4 12 2.4
2005-2009 20 4.0 38 7.7
2010-2014 59 11.9 84 17.0
2015-2019 55 11.1 194 39.2
Years of Practising as a Dental Practitioner
1-2 years 28 5.7 134 27.1 22.252 0.000
3-5 years 41 8.3 81 16.4
6-10 years 47 9.5 69 13.9
11-15 years 20 4.0 33 6.7
16-20 years 6 1.2 15 3.0
more than 20 years 9 1.8 12 2.4
Location
Urban 83 16.8 191 38.6 0.695 0.707
Suburban 47 9.5 97 19.6




69.5% (n=344) of Malaysian dental practitioners did not encounter medical emergencies 
requiring cannulation management and delivery of medications/drugs/ IV fluids by themselves, 
another medical or dental practitioner, or a paramedic. Very strong differences were found in 
Malaysian responses in relation to the year of graduation (x2=21.225; p ≤ 0.01) and years of 
practising (x2=22.252; p ≤ 0.01) (Table 4.21). 
 
 
Table 4.22 New Zealand dental practitioners encountering oral medicine/pathology patients 
requiring special blood investigation(s) 
  
Yes Yes No No x² p
n % n %
Gender
Male 18 27.3 19 28.8 0.649 0.420
Female 17 25.8 12 18.2
Age
24 and below 0 0.0 0 0.0 1.918 0.860
25-30 10 15.2 6 9.1
31-39 6 9.1 7 10.6
40-49 6 9.1 4 6.1
50-59 7 10.6 8 12.1
60 and over 6 9.1 6 9.1
Awarding Dental Institution
University of Otago, New Zealand 29 43.9 28 42.4 0.778 0.378
Overseas University 6 9.1 3 4.5
Year of Graduation
Before 1990 12 18.2 11 16.7 4.532 0.605
1990-1994 3 4.5 1 1.5
1995-1999 3 4.5 5 7.6
2000-2004 1 1.5 1 1.5
2005-2009 3 4.5 4 6.1
2010-2014 10 15.2 4 6.1
2015-2019 3 4.5 5 7.6
Years of Practising as a Dental Practitioner
1-2 years 1 1.5 1 1.5 3.179 0.672
3-5 years 2 3.0 4 6.1
6-10 years 10 15.2 4 6.1
11-15 years 3 4.5 4 6.1
16-20 years 1 1.5 1 1.5
more than 20 years 18 27.3 17 25.8
Location
Urban 21 31.8 16 24.2 1.479 0.477
Suburban 13 19.7 12 18.2




53.1% of New Zealand dental practitioners (n=35) had encountered patients with oral 




Table 4.23 Malaysian dental practitioners encountering oral medicine/pathology patients 
requiring special blood investigation(s) 
  
Yes Yes No No x² p
n % n %
Gender
Male 62 12.5 31 6.3 0.019 0.891
Female 265 53.5 137 27.7
Age
24 and below 0 0.0 2 0.4 6.996 0.221
25-30 170 34.3 99 20.0
31-39 127 25.7 53 10.7
40-49 22 4.4 9 1.8
50-59 6 1.2 4 0.8
60 and over 2 0.4 1 0.2
Awarding Dental Institution
Local Malaysian University 212 42.8 108 21.8 0.014 0.904
Overseas University 115 23.2 60 12.1
Year of Graduation
Before 1990 4 0.8 3 0.6 10.398 0.167
1990-1994 3 0.6 3 0.6
1995-1999 11 2.2 2 0.4
2000-2004 12 2.4 7 1.4
2005-2009 42 8.5 16 3.2
2010-2014 103 20.8 40 8.1
2015-2019 152 30.7 97 19.6
Years of Practising as a Dental Practitioner
1-2 years 86 17.4 76 15.4 18.464 0.002
3-5 years 89 18.0 33 6.7
6-10 years 85 17.2 31 6.3
11-15 years 38 7.7 15 3.0
16-20 years 14 2.8 7 1.4
more than 20 years 15 3.0 6 1.2
Location
Urban 187 37.8 87 17.6 9.810 0.007
Suburban 101 20.4 43 8.7




66% (n=327) of Malaysian dental practitioners reported encounters with patients with oral 
medicine/pathology conditions requiring special blood investigation(s). Those working less 
than or equal to ten years reported the most encounters (52.6%; n=260). Very strong differences 
were found in Malaysian responses concerning years of practising (x2=18.464; p ≤ 0.01) and 
location of practices (x2=9.810; p ≤ 0.01) (Table 4.23). 
 
 
Table 4.24 New Zealand dental practitioners encountering patients with medical conditions 
requiring special blood investigation(s) before proceeding with dental treatment 
  
Yes Yes No No x² p
n % No %
Gender
Male 28 42.4 9 13.6 0.090 0.764
Female 21 31.8 8 12.1
Age
24 and below 0 0.0 0 0.0 2.832 0.726
25-30 11 16.7 5 7.6
31-39 10 15.2 3 4.5
40-49 9 13.6 1 1.5
50-59 10 15.2 5 7.6
60 and over 9 13.6 3 4.5
Awarding Dental Institution
University of Otago, New Zealand 42 63.6 15 22.7 0.068 0.794
Overseas University 7 10.6 2 3.0
Year of Graduation
Before 1990 17 25.8 6 9.1 9.566 0.144
1990-1994 3 4.5 1 1.5
1995-1999 7 10.6 1 1.5
2000-2004 1 1.5 1 1.5
2005-2009 5 7.6 2 3.0
2010-2014 13 19.7 1 1.5
2015-2019 3 4.5 5 7.6
Years of Practising as a Dental Practitioner
1-2 years 0 0.0 2 3.0 10.943 0.053
3-5 years 3 4.5 3 4.5
6-10 years 13 19.7 1 1.5
11-15 years 5 7.6 2 3.0
16-20 years 1 1.5 1 1.5
more than 20 years 27 40.9 8 12.1
Location
Urban 28 42.4 9 13.6 1.937 0.380
Suburban 17 25.8 8 12.1




74.2% (n=49) of New Zealand dental practitioners encountered patients with medical 
conditions requiring special blood investigation(s) before dental treatment. A strong difference 




Table 4.25 Malaysian dental practitioners encountering patients with medical conditions 
requiring special blood investigation(s) before proceeding with dental treatment 
  
Yes Yes No No x² p
n % n %
Gender
Male 70 14.1 23 4.6 0.570 0.450
Female 317 64.0 85 17.2
Age
24 and below 1 0.2 1 0.2 8.192 0.146
25-30 199 40.2 70 14.1
31-39 149 30.1 31 6.3
40-49 26 5.3 5 1.0
50-59 9 1.8 1 0.2
60 and over 3 0.6 0 0.0
Awarding Dental Institution
Local Malaysian University 254 51.3 66 13.3 0.755 0.385
Overseas University 133 26.9 42 8.5
Year of Graduation
Before 1990 6 1.2 1 0.2 14.296 0.046
1990-1994 5 1.0 1 0.2
1995-1999 11 2.2 2 0.4
2000-2004 15 3.0 4 0.8
2005-2009 47 9.5 11 2.2
2010-2014 124 25.1 19 3.8
2015-2019 179 36.2 70 14.1
Years of Practising as a Dental Practitioner
1-2 years 107 21.6 55 11.1 22.512 0.000
3-5 years 101 20.4 21 4.2
6-10 years 100 20.2 16 3.2
11-15 years 44 8.9 9 1.8
16-20 years 16 3.2 5 1.0
more than 20 years 19 3.8 2 0.4
Location
Urban 222 44.8 52 10.5 5.256 0.072
Suburban 112 22.6 32 6.5




78.1% (n=387) of Malaysian dental practitioners encountered patients with medical conditions 
requiring special blood investigation(s) before proceeding with dental treatment. A very strong 
difference was found related to years of practising (x2=22.512; p ≤ 0.01), while a strong 





Table 4.26 New Zealand dental practitioners encountering patients with medical conditions 
that required reviewing the results of blood investigation(s) before proceeding with dental 
treatment 
  
Yes Yes No No x² p
n % n %
Gender
Male 28 42.4 9 13.6 0.122 0.727
Female 23 34.8 6 9.1
Age
24 and below 0 0.0 0 0.0 3.089 0.686
25-30 12 18.2 4 6.1
31-39 11 16.7 2 3.0
40-49 9 13.6 1 1.5
50-59 11 16.7 4 6.1
60 and over 8 12.1 4 6.1
Awarding Dental Institution
University of Otago, New Zealand 43 65.2 14 21.2 0.801 0.371
Overseas University 8 12.1 1 1.5
Year of Graduation
Before 1990 16 24.2 7 10.6 11.632 0.071
1990-1994 3 4.5 1 1.5
1995-1999 8 12.1 0 0.0
2000-2004 1 1.5 1 1.5
2005-2009 5 7.6 2 3.0
2010-2014 14 21.2 0 0.0
2015-2019 4 6.1 4 6.1
Years of Practicing as a Dental Practitioner
1-2 years 0 0.0 2 3.0 12.285 0.031
3-5 years 4 6.1 2 3.0
6-10 years 14 21.2 0 0.0
11-15 years 5 7.6 2 3.0
16-20 years 1 1.5 1 1.5
more than 20 years 27 40.9 8 12.1
Location
Urban 30 45.5 7 10.6 2.706 0.258
Suburban 17 25.8 8 12.1






Table 4.27 Malaysian dental practitioners encountering patients with medical conditions that 
required reviewing the results of blood investigation(s) before proceeding with dental treatment 
  
Yes Yes No No x² p
n % n %
Gender
Male 75 15.2 18 3.6 1.411 0.235
Female 344 69.5 58 11.7
Age
24 and below 2 0.4 0 0.0 14.506 0.013
25-30 213 43.0 56 11.3
31-39 163 32.9 17 3.4
40-49 28 5.7 3 0.6
50-59 10 2.0 0 0.0
60 and over 3 0.6 0 0.0
Awarding Dental Institution
Local Malaysian University 273 55.2 47 9.5 0.309 0.578
Overseas University 146 29.5 29 5.9
Year of Graduation
Before 1990 7 1.4 0 0.0 20.971 0.004
1990-1994 6 1.2 0 0.0
1995-1999 12 2.4 1 0.2
2000-2004 16 3.2 3 0.6
2005-2009 52 10.5 6 1.2
2010-2014 132 26.7 11 2.2
2015-2019 194 39.2 55 11.1
Years of Practicing as a Dental Practitioner
1-2 years 120 24.2 42 8.5 22.454 0.000
3-5 years 107 21.6 15 3.0
6-10 years 107 21.6 9 1.8
11-15 years 47 9.5 6 1.2
16-20 years 18 3.6 3 0.6
more than 20 years 20 4.0 1 0.2
Location
Urban 235 47.5 39 7.9 2.074 0.354
Suburban 123 24.8 21 4.2




77.2% (n=51) of New Zealand dental practitioners reported encountering patients with medical 
conditions that required reviewing the results of blood investigation(s) before proceeding with 
dental treatment (Table 4.26). Those working for more than 20 years were likely to report such 
encounters (40.9%; n=27). A strong difference was found concerning years of practising 
(x2=12.285; 0.01< p ≤ 0.05) for dental practitioners encountering patients with medical 
conditions requiring blood test results review (Table 4.26). 
 
Meanwhile, 84.7% (n=419) of Malaysian dental practitioners encountered patients with 
medical conditions that required reviewing the results of blood investigation(s) before 
proceeding with dental treatment (Table 4.27). In contrast to New Zealand dental practitioners, 
Malaysian dental practitioners (less than or equal to 10 years of practising) reported the 
encounters of such situations. Very strong differences were found concerning age (x2=14.506; 
p ≤ 0.01), the year of graduation (x2=20.971; p ≤ 0.01), and years of practising (x2=22.454; p 
≤ 0.01) for dental practitioners encountering patients with medical conditions, requiring review 
of blood test results (Table 4.27). 
137 
 
4.5 Results on the Perceived Confidence in Performing Peripheral Venipuncture  
  
 
Table 4.28 New Zealand dental practitioners' confidence in performing venous cannulation during routine dental practice 
 
x² p
n % n % n % n % n %
Gender
Male 10 15.2 10 15.2 5 7.6 4 6.1 8 12.1 0.309 0.578
Female 5 7.6 6 9.1 5 7.6 2 3.0 11 16.7
Age
24 and below 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
25-30 1 1.5 3 4.5 2 3.0 1 1.5 9 13.6 12.276 0.056
31-39 4 6.1 2 3.0 5 7.6 0 0.0 2 3.0
40-49 2 3.0 3 4.5 1 1.5 2 3.0 2 3.0
50-59 6 9.1 2 3.0 1 1.5 1 1.5 5 7.6
60 and over 2 3.0 6 9.1 1 1.5 2 3.0 1 1.5
Awarding Dental Institution
University of Otago, New Zealand 14 21.2 13 19.7 9 13.6 6 9.1 15 22.7 0.321 0.571
Overseas University 1 1.5 3 4.5 1 1.5 0 0.0 4 6.1
Year of Graduation
Before 1990 7 10.6 7 10.6 2 3.0 2 3.0 5 7.6 6.929 0.327
1990-1994 2 3.0 0 0.0 0 0.0 1 1.5 1 1.5
1995-1999 1 1.5 3 4.5 1 1.5 1 1.5 2 3.0
2000-2004 1 1.5 1 1.5 0 0.0 0 0.0 0 0.0
2005-2009 1 1.5 2 3.0 2 3.0 1 1.5 1 1.5
2010-2014 3 4.5 2 3.0 5 7.6 0 0.0 4 6.1
2015-2019 0 0.0 1 1.5 0 0.0 1 1.5 6 9.1
Years of Practising as a Dental Practitioner
1-2 years 0 0.0 0 0.0 0 0.0 0 0.0 2 3.0 6.192 0.288
3-5 years 0 0.0 1 1.5 0 0.0 1 1.5 4 6.1
6-10 years 3 4.5 2 3.0 5 7.6 0 0.0 4 6.1
11-15 years 1 1.5 2 3.0 2 3.0 1 1.5 1 1.5
16-20 years 1 1.5 1 1.5 0 0.0 0 0.0 0 0.0
more than 20 years 10 15.2 10 15.2 3 4.5 4 6.1 8 12.1
Location
Urban 9 13.6 11 16.7 3 4.5 4 6.1 10 15.2 4.344 0.114
Suburban 3 4.5 5 7.6 7 10.6 2 3.0 8 12.1
Rural 3 4.5 0 0.0 0 0.0 0 0.0 1 1.5





Table 4.29 Malaysian dental practitioners' confidence in performing venous cannulation during routine dental practice 
x² p
n % n % n % n % n %
Gender
Male 8 1.6 14 2.8 28 5.7 24 4.8 19 3.8 5.260 0.022
Female 16 3.2 64 12.9 74 14.9 141 28.5 107 21.6
Age
24 and below 0 0.0 0 0.0 0 0.0 2 0.4 0 0.0 20.568 0.001
25-30 4 0.8 35 7.1 52 10.5 101 20.4 77 15.6
31-39 16 3.2 33 6.7 45 9.1 51 10.3 35 7.1
40-49 4 0.8 9 1.8 3 0.6 6 1.2 9 1.8
50-59 0 0.0 0 0.0 2 0.4 5 1.0 3 0.6
60 and over 0 0.0 1 0.2 0 0.0 0 0.0 2 0.4
Awarding Dental Institution
Local Malaysian University 13 2.6 47 9.5 61 12.3 112 22.6 87 17.6 0.982 0.322
Overseas University 11 2.2 31 6.3 41 8.3 53 10.7 39 7.9
Year of Graduation
Before 1990 0 0.0 2 0.4 1 0.2 1 0.2 3 0.6 19.952 0.003
1990-1994 0 0.0 0 0.0 1 0.2 3 0.6 2 0.4
1995-1999 3 0.6 4 0.8 2 0.4 2 0.4 2 0.4
2000-2004 1 0.2 5 1.0 1 0.2 5 1.0 7 1.4
2005-2009 6 1.2 8 1.6 9 1.8 23 4.6 12 2.4
2010-2014 10 2.0 29 5.9 38 7.7 36 7.3 30 6.1
2015-2019 4 0.8 30 6.1 50 10.1 95 19.2 70 14.1
Years of Practising as a Dental Practitioner
1-2 years 1 0.2 14 2.8 38 7.7 61 12.3 48 9.7 14.880 0.011
3-5 years 3 0.6 22 4.4 22 4.4 44 8.9 31 6.3
6-10 years 10 2.0 24 4.8 28 5.7 32 6.5 22 4.4
11-15 years 6 1.2 9 1.8 9 1.8 17 3.4 12 2.4
16-20 years 2 0.4 5 1.0 1 0.2 6 1.2 7 1.4
more than 20 years 2 0.4 4 0.8 4 0.8 5 1.0 6 1.2
Location
Urban 20 4.0 48 9.7 51 10.3 80 16.2 75 15.2 6.395 0.041
Suburban 3 0.6 22 4.4 34 6.9 51 10.3 34 6.9
Rural 1 0.2 8 1.6 17 3.4 34 6.9 17 3.4






Table 4.30 New Zealand dental practitioners' confidence in performing venous cannulation during a medical emergency 
 
x² p
n % n % n % n % n %
Gender
Male 6 9.1 7 10.6 9 13.6 6 9.1 9 13.6 3.317 0.069
Female 1 1.5 5 7.6 2 3.0 10 15.2 11 16.7
Age
24 and below 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
25-30 1 1.5 0 0.0 2 3.0 5 7.6 8 12.1 9.130 0.166
31-39 1 1.5 2 3.0 4 6.1 3 4.5 3 4.5
40-49 2 3.0 0 0.0 1 1.5 4 6.1 3 4.5
50-59 2 3.0 4 6.1 2 3.0 3 4.5 4 6.1
60 and over 1 1.5 6 9.1 2 3.0 1 1.5 2 3.0
Awarding Dental Institution
University of Otago, New Zealand 7 10.6 10 15.2 9 13.6 14 21.2 17 25.8 0.042 0.837
Overseas University 0 0.0 2 3.0 2 3.0 2 3.0 3 4.5
Year of Graduation
Before 1990 3 4.5 9 13.6 3 4.5 3 4.5 5 7.6 12.742 0.047
1990-1994 1 1.5 1 1.5 0 0.0 1 1.5 1 1.5
1995-1999 1 1.5 0 0.0 1 1.5 3 4.5 3 4.5
2000-2004 0 0.0 0 0.0 2 3.0 0 0.0 0 0.0
2005-2009 0 0.0 1 1.5 3 4.5 2 3.0 1 1.5
2010-2014 2 3.0 1 1.5 2 3.0 5 7.6 4 6.1
2015-2019 0 0.0 0 0.0 0 0.0 2 3.0 6 9.1
Years of Practising as a Dental Practitioner
1-2 years 0 0.0 0 0.0 0 0.0 0 0.0 2 3.0 10.209 0.070
3-5 years 0 0.0 0 0.0 0 0.0 2 3.0 4 6.1
6-10 years 2 3.0 1 1.5 2 3.0 5 7.6 4 6.1
11-15 years 0 0.0 1 1.5 3 4.5 2 3.0 1 1.5
16-20 years 0 0.0 0 0.0 2 3.0 0 0.0 0 0.0
more than 20 years 5 7.6 10 15.2 4 6.1 7 10.6 9 13.6
Location
Urban 4 6.1 8 12.1 5 7.6 9 13.6 11 16.7 3.163 0.206
Suburban 1 1.5 3 4.5 6 9.1 6 9.1 9 13.6
Rural 2 3.0 1 1.5 0 0.0 1 1.5 0 0.0






Table 4.31 Malaysian dental practitioners' confidence in performing venous cannulation during a medical emergency 
x² p
n % n % n % n % n %
Gender
Male 4 0.8 10 2.0 20 4.0 29 5.9 30 6.1 6.840 0.009
Female 4 0.8 28 5.7 50 10.1 163 32.9 157 31.7
Age
24 and below 0 0.0 0 0.0 0 0.0 1 0.2 1 0.2 13.399 0.020
25-30 1 0.2 11 2.2 35 7.1 106 21.4 116 23.4
31-39 5 1.0 22 4.4 31 6.3 68 13.7 54 10.9
40-49 2 0.4 5 1.0 3 0.6 11 2.2 10 2.0
50-59 0 0.0 0 0.0 0 0.0 6 1.2 4 0.8
60 and over 0 0.0 0 0.0 1 0.2 0 0.0 2 0.4
Awarding Dental Institution
Local Malaysian University 3 0.6 24 4.8 35 7.1 133 26.9 125 25.3 5.197 0.023
Overseas University 5 1.0 14 2.8 35 7.1 59 11.9 62 12.5
Year of Graduation
Before 1990 0 0.0 1 0.2 1 0.2 1 0.2 4 0.8 18.637 0.005
1990-1994 0 0.0 0 0.0 0 0.0 4 0.8 2 0.4
1995-1999 1 0.2 4 0.8 0 0.0 7 1.4 1 0.2
2000-2004 1 0.2 1 0.2 3 0.6 5 1.0 9 1.8
2005-2009 2 0.4 8 1.6 6 1.2 22 4.4 20 4.0
2010-2014 3 0.6 14 2.8 28 5.7 55 11.1 43 8.7
2015-2019 1 0.2 10 2.0 32 6.5 98 19.8 108 21.8
Years of Practising as a Dental Practitioner
1-2 years 1 0.2 5 1.0 21 4.2 64 12.9 71 14.3 20.213 0.001
3-5 years 0 0.0 6 1.2 17 3.4 48 9.7 51 10.3
6-10 years 3 0.6 14 2.8 22 4.4 45 9.1 32 6.5
11-15 years 2 0.4 9 1.8 6 1.2 19 3.8 17 3.4
16-20 years 2 0.4 0 0.0 3 0.6 6 1.2 10 2.0
more than 20 years 0 0.0 4 0.8 1 0.2 10 2.0 6 1.2
Location
Urban 8 1.6 24 4.8 36 7.3 104 21.0 102 20.6 1.849 0.397
Suburban 0 0.0 10 2.0 23 4.6 56 11.3 55 11.1
Rural 0 0.0 4 0.8 11 2.2 32 6.5 30 6.1






Table 4.32 New Zealand dental practitioners' confidence in performing venous cannulation in an adult patient 
Highly confident Moderately confident Somewhat confident Less confident Not confident at all x² p
n % n % n % n % n %
Gender
Male 12 18.2 9 13.6 4 6.1 5 7.6 7 10.6 0.751 0.386
Female 5 7.6 7 10.6 5 7.6 2 3.0 10 15.2
Age
24 and below 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
25-30 2 3.0 2 3.0 3 4.5 1 1.5 8 12.1 13.193 0.040
31-39 4 6.1 3 4.5 4 6.1 0 0.0 2 3.0
40-49 2 3.0 3 4.5 1 1.5 2 3.0 2 3.0
50-59 7 10.6 1 1.5 1 1.5 2 3.0 4 6.1
60 and over 2 3.0 7 10.6 0 0.0 2 3.0 1 1.5
Awarding Dental Institution
University of Otago, New Zealand 16 24.2 13 19.7 8 12.1 6 9.1 14 21.2 0.049 0.825
Overseas University 1 1.5 3 4.5 1 1.5 1 1.5 3 4.5
Year of Graduation
Before 1990 7 10.6 8 12.1 1 1.5 3 4.5 4 6.1 4.678 0.586
1990-1994 2 3.0 0 0.0 0 0.0 1 1.5 1 1.5
1995-1999 2 3.0 2 3.0 1 1.5 1 1.5 2 3.0
2000-2004 1 1.5 1 1.5 0 0.0 0 0.0 0 0.0
2005-2009 1 1.5 2 3.0 2 3.0 1 1.5 1 1.5
2010-2014 4 6.1 2 3.0 4 6.1 0 0.0 4 6.1
2015-2019 0 0.0 1 1.5 1 1.5 1 1.5 5 7.6
Years of Practising as a Dental Practitioner
1-2 years 0 0.0 0 0.0 0 0.0 0 0.0 2 3.0 5.020 0.413
3-5 years 0 0.0 1 1.5 1 1.5 1 1.5 3 4.5
6-10 years 4 6.1 2 3.0 4 6.1 0 0.0 4 6.1
11-15 years 1 1.5 2 3.0 2 3.0 1 1.5 1 1.5
16-20 years 1 1.5 1 1.5 0 0.0 0 0.0 0 0.0
more than 20 years 11 16.7 10 15.2 2 3.0 5 7.6 7 10.6
Location
Urban 10 15.2 11 16.7 2 3.0 4 6.1 10 15.2 2.996 0.224
Suburban 5 7.6 4 6.1 7 10.6 2 3.0 7 10.6






Table 4.33 Malaysian dental practitioners' confidence in performing venous cannulation in an adult patient 
x² p
n % n % n % n % n %
Gender
Male 8 1.6 16 3.2 27 5.5 25 5.1 17 3.4 1.323 0.250
Female 25 5.1 63 12.7 83 16.8 129 26.1 102 20.6
Age
24 and below 0 0.0 0 0.0 1 0.2 1 0.2 0 0.0 30.176 0.000
25-30 5 1.0 36 7.3 54 10.9 96 19.4 78 15.8
31-39 21 4.2 34 6.9 50 10.1 45 9.1 30 6.1
40-49 7 1.4 6 1.2 5 1.0 6 1.2 7 1.4
50-59 0 0.0 2 0.4 0 0.0 6 1.2 2 0.4
60 and over 0 0.0 1 0.2 0 0.0 0 0.0 2 0.4
Awarding Dental Institution
Local Malaysian University 20 4.0 47 9.5 65 13.1 104 21.0 84 17.0 1.151 0.283
Overseas University 13 2.6 32 6.5 45 9.1 50 10.1 35 7.1
Year of Graduation
Before 1990 0 0.0 3 0.6 0 0.0 1 0.2 3 0.6 33.133 0.000
1990-1994 0 0.0 1 0.2 0 0.0 4 0.8 1 0.2
1995-1999 4 0.8 3 0.6 2 0.4 3 0.6 1 0.2
2000-2004 3 0.6 3 0.6 3 0.6 4 0.8 6 1.2
2005-2009 8 1.6 10 2.0 12 2.4 18 3.6 10 2.0
2010-2014 13 2.6 30 6.1 43 8.7 29 5.9 28 5.7
2015-2019 5 1.0 29 5.9 50 10.1 95 19.2 70 14.1
Years of Practising as a Dental Practitioner
1-2 years 1 0.2 15 3.0 38 7.7 61 12.3 47 9.5 26.389 0.000
3-5 years 4 0.8 21 4.2 25 5.1 39 7.9 33 6.7
6-10 years 13 2.6 24 4.8 32 6.5 29 5.9 18 3.6
11-15 years 9 1.8 10 2.0 10 2.0 14 2.8 10 2.0
16-20 years 4 0.8 3 0.6 3 0.6 4 0.8 7 1.4
more than 20 years 2 0.4 6 1.2 2 0.4 7 1.4 4 0.8
Location
Urban 27 5.5 48 9.7 57 11.5 71 14.3 71 14.3 8.939 0.011
Suburban 4 0.8 22 4.4 37 7.5 49 9.9 32 6.5
Rural 2 0.4 9 1.8 16 3.2 34 6.9 16 3.2






Table 4.34 New Zealand dental practitioners' confidence in performing venous cannulation in a paediatric patient 
  
x² p
n % n % n % n % n %
Gender
Male 1 1.5 10 15.2 2 3.0 9 13.6 15 22.7 1.640 0.200
Female 0 0.0 2 3.0 1 1.5 11 16.7 15 22.7
Age
24 and below 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
25-30 1 1.5 0 0.0 0 0.0 4 6.1 11 16.7 8.354 0.213
31-39 0 0.0 4 6.1 1 1.5 3 4.5 5 7.6
40-49 0 0.0 2 3.0 0 0.0 4 6.1 4 6.1
50-59 0 0.0 5 7.6 1 1.5 2 3.0 7 10.6
60 and over 0 0.0 1 1.5 1 1.5 7 10.6 3 4.5
Awarding Dental Institution
University of Otago, New Zealand 1 1.5 11 16.7 3 4.5 16 24.2 26 39.4 0.059 0.807
Overseas University 0 0.0 1 1.5 0 0.0 4 6.1 4 6.1
Year of Graduation
Before 1990 0 0.0 5 7.6 2 3.0 8 12.1 8 12.1 4.188 0.651
1990-1994 0 0.0 2 3.0 0 0.0 0 0.0 2 3.0
1995-1999 0 0.0 1 1.5 0 0.0 4 6.1 3 4.5
2000-2004 0 0.0 1 1.5 0 0.0 0 0.0 1 1.5
2005-2009 0 0.0 1 1.5 1 1.5 2 3.0 3 4.5
2010-2014 1 1.5 2 3.0 0 0.0 5 7.6 6 9.1
2015-2019 0 0.0 0 0.0 0 0.0 1 1.5 7 10.6
Years of Practising as a Dental Practitioner
1-2 years 0 0.0 0 0.0 0 0.0 0 0.0 2 3.0 2.583 0.764
3-5 years 0 0.0 0 0.0 0 0.0 1 1.5 5 7.6
6-10 years 1 1.5 2 3.0 0 0.0 5 7.6 6 9.1
11-15 years 0 0.0 1 1.5 1 1.5 2 3.0 3 4.5
16-20 years 0 0.0 1 1.5 0 0.0 0 0.0 1 1.5
more than 20 years 0 0.0 8 12.1 2 3.0 12 18.2 13 19.7
Location
Urban 1 1.5 7 10.6 3 4.5 12 18.2 14 21.2 1.690 0.430
Suburban 0 0.0 3 4.5 0 0.0 7 10.6 15 22.7
Rural 0 0.0 2 3.0 0 0.0 1 1.5 1 1.5






Table 4.35 Malaysian dental practitioners' confidence in performing venous cannulation in a paediatric patient 
  
x² p
n % n % n % n % n %
Gender
Male 1 0.2 6 1.2 12 2.4 31 6.3 43 8.7 2.750 0.097
Female 1 0.2 20 4.0 25 5.1 126 25.5 230 46.5
Age
24 and below 0 0.0 0 0.0 0 0.0 1 0.2 1 0.2 23.024 0.000
25-30 0 0.0 6 1.2 19 3.8 84 17.0 160 32.3
31-39 0 0.0 16 3.2 16 3.2 57 11.5 91 18.4
40-49 2 0.4 4 0.8 2 0.4 9 1.8 14 2.8
50-59 0 0.0 0 0.0 0 0.0 5 1.0 5 1.0
60 and over 0 0.0 0 0.0 0 0.0 1 0.2 2 0.4
Awarding Dental Institution
Local Malaysian University 1 0.2 13 2.6 18 3.6 98 19.8 190 38.4 4.228 0.040
Overseas University 1 0.2 13 2.6 19 3.8 59 11.9 83 16.8
Year of Graduation
Before 1990 0 0.0 0 0.0 0 0.0 4 0.8 3 0.6 25.131 0.000
1990-1994 0 0.0 0 0.0 0 0.0 2 0.4 4 0.8
1995-1999 1 0.2 2 0.4 2 0.4 5 1.0 3 0.6
2000-2004 1 0.2 2 0.4 0 0.0 5 1.0 11 2.2
2005-2009 0 0.0 4 0.8 3 0.6 22 4.4 29 5.9
2010-2014 0 0.0 13 2.6 13 2.6 39 7.9 78 15.8
2015-2019 0 0.0 5 1.0 19 3.8 80 16.2 145 29.3
Years of Practising as a Dental Practitioner
1-2 years 0 0.0 2 0.4 11 2.2 54 10.9 95 19.2 39.575 0.000
3-5 years 0 0.0 3 0.6 10 2.0 35 7.1 74 14.9
6-10 years 0 0.0 13 2.6 11 2.2 33 6.7 59 11.9
11-15 years 0 0.0 5 1.0 3 0.6 20 4.0 25 5.1
16-20 years 2 0.4 2 0.4 0 0.0 6 1.2 11 2.2
more than 20 years 0 0.0 1 0.2 2 0.4 9 1.8 9 1.8
Location
Urban 2 0.4 19 3.8 18 3.6 90 18.2 145 29.3 3.802 0.149
Suburban 0 0.0 6 1.2 16 3.2 39 7.9 83 16.8
Rural 0 0.0 1 0.2 3 0.6 28 5.7 45 9.1






Table 4.36 New Zealand dental practitioners' confidence in administering IV medications/drugs 
  
x² p
n % n % n % n % n %
Gender
Male 12 18.2 9 13.6 4 6.1 5 7.6 7 10.6 1.129 0.288
Female 6 9.1 3 4.5 4 6.1 5 7.6 11 16.7
Age
24 and below 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
25-30 1 1.5 2 3.0 1 1.5 3 4.5 9 13.6 7.583 0.270
31-39 5 7.6 2 3.0 2 3.0 1 1.5 3 4.5
40-49 3 4.5 2 3.0 2 3.0 2 3.0 1 1.5
50-59 6 9.1 1 1.5 2 3.0 2 3.0 4 6.1
60 and over 3 4.5 5 7.6 1 1.5 2 3.0 1 1.5
Awarding Dental Institution
University of Otago, New Zealand 17 25.8 8 12.1 7 10.6 9 13.6 16 24.2 1.215 0.270
Overseas University 1 1.5 4 6.1 1 1.5 1 1.5 2 3.0
Year of Graduation
Before 1990 8 12.1 6 9.1 2 3.0 3 4.5 4 6.1 7.370 0.288
1990-1994 2 3.0 0 0.0 0 0.0 1 1.5 1 1.5
1995-1999 2 3.0 1 1.5 3 4.5 1 1.5 1 1.5
2000-2004 1 1.5 1 1.5 0 0.0 0 0.0 0 0.0
2005-2009 1 1.5 2 3.0 1 1.5 2 3.0 1 1.5
2010-2014 4 6.1 2 3.0 2 3.0 1 1.5 5 7.6
2015-2019 0 0.0 0 0.0 0 0.0 2 3.0 6 9.1
Years of Practising as a Dental Practitioner
1-2 years 0 0.0 0 0.0 0 0.0 0 0.0 2 3.0 5.426 0.366
3-5 years 0 0.0 0 0.0 0 0.0 2 3.0 4 6.1
6-10 years 4 6.1 2 3.0 2 3.0 1 1.5 5 7.6
11-15 years 1 1.5 2 3.0 1 1.5 2 3.0 1 1.5
16-20 years 1 1.5 1 1.5 0 0.0 0 0.0 0 0.0
more than 20 years 12 18.2 7 10.6 5 7.6 5 7.6 6 9.1
Location
Urban 11 16.7 7 10.6 4 6.1 6 9.1 9 13.6 0.475 0.789
Suburban 5 7.6 4 6.1 4 6.1 3 4.5 9 13.6
Rural 2 3.0 1 1.5 0 0.0 1 1.5 0 0.0






Table 4.37 Malaysian dental practitioners' confidence in administering IV medications/drugs 
x² p
n % n % n % n % n %
Gender
Male 7 1.4 13 2.6 19 3.8 29 5.9 25 5.1 1.895 0.169
Female 12 2.4 46 9.3 67 13.5 145 29.3 132 26.7
Age
24 and below 0 0.0 1 0.2 0 0.0 1 0.2 0 0.0 22.308 0.000
25-30 2 0.4 26 5.3 49 9.9 95 19.2 97 19.6
31-39 11 2.2 29 5.9 29 5.9 64 12.9 47 9.5
40-49 6 1.2 2 0.4 6 1.2 8 1.6 9 1.8
50-59 0 0.0 0 0.0 1 0.2 6 1.2 3 0.6
60 and over 0 0.0 1 0.2 1 0.2 0 0.0 1 0.2
Awarding Dental Institution
Local Malaysian University 10 2.0 36 7.3 56 11.3 107 21.6 111 22.4 1.048 0.306
Overseas University 9 1.8 23 4.6 30 6.1 67 13.5 46 9.3
Year of Graduation
Before 1990 0 0.0 2 0.4 1 0.2 2 0.4 2 0.4 19.943 0.003
1990-1994 0 0.0 0 0.0 0 0.0 4 0.8 2 0.4
1995-1999 4 0.8 1 0.2 3 0.6 3 0.6 2 0.4
2000-2004 2 0.4 1 0.2 4 0.8 5 1.0 7 1.4
2005-2009 3 0.6 9 1.8 10 2.0 20 4.0 16 3.2
2010-2014 6 1.2 23 4.6 26 5.3 51 10.3 37 7.5
2015-2019 4 0.8 23 4.6 42 8.5 89 18.0 91 18.4
Years of Practising as a Dental Practitioner
1-2 years 1 0.2 16 3.2 28 5.7 59 11.9 58 11.7 9.768 0.082
3-5 years 4 0.8 9 1.8 25 5.1 43 8.7 41 8.3
6-10 years 5 1.0 22 4.4 17 3.4 42 8.5 30 6.1
11-15 years 4 0.8 9 1.8 8 1.6 16 3.2 16 3.2
16-20 years 2 0.4 1 0.2 5 1.0 6 1.2 7 1.4
more than 20 years 3 0.6 2 0.4 3 0.6 8 1.6 5 1.0
Location
Urban 14 2.8 37 7.5 43 8.7 88 17.8 92 18.6 2.889 0.236
Suburban 4 0.8 15 3.0 25 5.1 53 10.7 47 9.5
Rural 1 0.2 7 1.4 18 3.6 33 6.7 18 3.6






Table 4.38 New Zealand dental practitioners' confidence in administering IV fluids 
x² p
n % n % n % n % n %
Gender
Male 8 12.1 11 16.7 3 4.5 6 9.1 9 13.6 2.336 0.126
Female 2 3.0 5 7.6 7 10.6 4 6.1 11 16.7
Age
24 and below 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
25-30 1 1.5 2 3.0 3 4.5 1 1.5 9 13.6 3.882 0.693
31-39 3 4.5 3 4.5 2 3.0 2 3.0 3 4.5
40-49 2 3.0 2 3.0 2 3.0 3 4.5 1 1.5
50-59 2 3.0 5 7.6 1 1.5 3 4.5 4 6.1
60 and over 2 3.0 4 6.1 2 3.0 1 1.5 3 4.5
Awarding Dental Institution
University of Otago, New Zealand 10 15.2 13 19.7 8 12.1 8 12.1 18 27.3 0.300 0.584
Overseas University 0 0.0 3 4.5 2 3.0 2 3.0 2 3.0
Year of Graduation
Before 1990 3 4.5 9 13.6 2 3.0 3 4.5 6 9.1 7.208 0.302
1990-1994 2 3.0 0 0.0 0 0.0 1 1.5 1 1.5
1995-1999 1 1.5 1 1.5 3 4.5 2 3.0 1 1.5
2000-2004 1 1.5 1 1.5 0 0.0 0 0.0 0 0.0
2005-2009 1 1.5 2 3.0 1 1.5 2 3.0 1 1.5
2010-2014 2 3.0 3 4.5 3 4.5 1 1.5 5 7.6
2015-2019 0 0.0 0 0.0 1 1.5 1 1.5 6 9.1
Years of Practising as a Dental Practitioner
1-2 years 0 0.0 0 0.0 0 0.0 0 0.0 2 3.0 3.181 0.672
3-5 years 0 0.0 0 0.0 1 1.5 1 1.5 4 6.1
6-10 years 2 3.0 3 4.5 3 4.5 1 1.5 5 7.6
11-15 years 1 1.5 2 3.0 1 1.5 2 3.0 1 1.5
16-20 years 1 1.5 1 1.5 0 0.0 0 0.0 0 0.0
more than 20 years 6 9.1 10 15.2 5 7.6 6 9.1 8 12.1
Location
Urban 4 6.1 11 16.7 7 10.6 5 7.6 10 15.2 2.239 0.326
Suburban 4 6.1 5 7.6 2 3.0 4 6.1 10 15.2
Rural 2 3.0 0 0.0 1 1.5 1 1.5 0 0.0






Table 4.39 Malaysian dental practitioners' confidence in administering IV fluids 
x² p
n % n % n % n % n %
Gender
Male 12 2.4 9 1.8 23 4.6 26 5.3 23 4.6 12.771 0.000
Female 15 3.0 44 8.9 57 11.5 151 30.5 135 27.3
Age
24 and below 0 0.0 1 0.2 0 0.0 1 0.2 0 0.0 13.245 0.021
25-30 5 1.0 26 5.3 42 8.5 99 20.0 97 19.6
31-39 17 3.4 22 4.4 30 6.1 64 12.9 47 9.5
40-49 5 1.0 3 0.6 6 1.2 7 1.4 10 2.0
50-59 0 0.0 0 0.0 1 0.2 6 1.2 3 0.6
60 and over 0 0.0 1 0.2 1 0.2 0 0.0 1 0.2
Awarding Dental Institution
Local Malaysian University 14 2.8 33 6.7 48 9.7 112 22.6 113 22.8 1.777 0.182
Overseas University 13 2.6 20 4.0 32 6.5 65 13.1 45 9.1
Year of Graduation
Before 1990 0 0.0 1 0.2 1 0.2 3 0.6 2 0.4 13.255 0.039
1990-1994 0 0.0 0 0.0 0 0.0 4 0.8 2 0.4
1995-1999 4 0.8 1 0.2 3 0.6 3 0.6 2 0.4
2000-2004 1 0.2 2 0.4 4 0.8 4 0.8 8 1.6
2005-2009 5 1.0 8 1.6 8 1.6 20 4.0 17 3.4
2010-2014 10 2.0 18 3.6 30 6.1 49 9.9 36 7.3
2015-2019 7 1.4 23 4.6 34 6.9 94 19.0 91 18.4
Years of Practising as a Dental Practitioner
1-2 years 4 0.8 13 2.6 21 4.2 66 13.3 58 11.7 6.603 0.252
3-5 years 4 0.8 14 2.8 22 4.4 41 8.3 41 8.3
6-10 years 9 1.8 14 2.8 23 4.6 41 8.3 29 5.9
11-15 years 5 1.0 9 1.8 6 1.2 16 3.2 17 3.4
16-20 years 2 0.4 1 0.2 5 1.0 5 1.0 8 1.6
more than 20 years 3 0.6 2 0.4 3 0.6 8 1.6 5 1.0
Location
Urban 19 3.8 32 6.5 40 8.1 86 17.4 97 19.6 6.171 0.046
Suburban 7 1.4 13 2.6 21 4.2 58 11.7 45 9.1
Rural 1 0.2 8 1.6 19 3.8 33 6.7 16 3.2






Table 4.40 New Zealand dental practitioners' confidence in sampling venous blood of patients as part of making a medical diagnosis 
x² p
n % n % n % n % n %
Gender
Male 7 10.6 8 12.1 3 4.5 10 15.2 9 13.6 1.330 0.249
Female 4 6.1 2 3.0 4 6.1 6 9.1 13 19.7
Age
24 and below 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
25-30 1 1.5 1 1.5 1 1.5 6 9.1 7 10.6 5.948 0.429
31-39 5 7.6 1 1.5 1 1.5 2 3.0 4 6.1
40-49 0 0.0 2 3.0 1 1.5 4 6.1 3 4.5
50-59 3 4.5 2 3.0 2 3.0 3 4.5 5 7.6
60 and over 2 3.0 4 6.1 2 3.0 1 1.5 3 4.5
Awarding Dental Institution
University of Otago, New Zealand 9 13.6 9 13.6 5 7.6 15 22.7 19 28.8 0.184 0.668
Overseas University 2 3.0 1 1.5 2 3.0 1 1.5 3 4.5
Year of Graduation
Before 1990 5 7.6 5 7.6 3 4.5 4 6.1 6 9.1 4.971 0.548
1990-1994 0 0.0 2 3.0 0 0.0 0 0.0 2 3.0
1995-1999 0 0.0 1 1.5 2 3.0 3 4.5 2 3.0
2000-2004 1 1.5 0 0.0 0 0.0 1 1.5 0 0.0
2005-2009 1 1.5 1 1.5 1 1.5 1 1.5 3 4.5
2010-2014 4 6.1 0 0.0 0 0.0 5 7.6 5 7.6
2015-2019 0 0.0 1 1.5 1 1.5 2 3.0 4 6.1
Years of Practising as a Dental Practitioner
1-2 years 0 0.0 0 0.0 0 0.0 1 1.5 1 1.5 2.536 0.771
3-5 years 0 0.0 1 1.5 1 1.5 1 1.5 3 4.5
6-10 years 4 6.1 0 0.0 0 0.0 5 7.6 5 7.6
11-15 years 1 1.5 1 1.5 1 1.5 1 1.5 3 4.5
16-20 years 1 1.5 0 0.0 0 0.0 1 1.5 0 0.0
more than 20 years 5 7.6 8 12.1 5 7.6 7 10.6 10 15.2
Location
Urban 8 12.1 4 6.1 6 9.1 8 12.1 11 16.7 3.693 0.158
Suburban 1 1.5 5 7.6 1 1.5 7 10.6 11 16.7
Rural 2 3.0 1 1.5 0 0.0 1 1.5 0 0.0






Table 4.41 Malaysian dental practitioners' confidence in sampling venous blood of patients as part of making a medical diagnosis 
x² p
n % n % n % n % n %
Gender
Male 16 3.2 21 4.2 21 4.2 18 3.6 17 3.4 5.298 0.021
Female 32 6.5 67 13.5 93 18.8 115 23.2 95 19.2
Age
24 and below 0 0.0 0 0.0 0 0.0 1 0.2 1 0.2 19.007 0.002
25-30 12 2.4 41 8.3 63 12.7 76 15.4 77 15.6
31-39 29 5.9 41 8.3 39 7.9 47 9.5 24 4.8
40-49 7 1.4 4 0.8 7 1.4 7 1.4 6 1.2
50-59 0 0.0 1 0.2 4 0.8 2 0.4 3 0.6
60 and over 0 0.0 1 0.2 1 0.2 0 0.0 1 0.2
Awarding Dental Institution
Local Malaysian University 29 5.9 55 11.1 74 14.9 84 17.0 78 15.8 0.099 0.752
Overseas University 19 3.8 33 6.7 40 8.1 49 9.9 34 6.9
Year of Graduation
Before 1990 0 0.0 1 0.2 3 0.6 1 0.2 2 0.4 24.426 0.000
1990-1994 0 0.0 1 0.2 1 0.2 2 0.4 2 0.4
1995-1999 5 1.0 2 0.4 3 0.6 2 0.4 1 0.2
2000-2004 2 0.4 2 0.4 5 1.0 6 1.2 4 0.8
2005-2009 10 2.0 13 2.6 8 1.6 19 3.8 8 1.6
2010-2014 20 4.0 35 7.1 36 7.3 31 6.3 21 4.2
2015-2019 11 2.2 34 6.9 58 11.7 72 14.5 74 14.9
Years of Practising as a Dental Practitioner
1-2 years 3 0.6 18 3.6 35 7.1 52 10.5 54 10.9 24.319 0.000
3-5 years 12 2.4 26 5.3 29 5.9 30 6.1 25 5.1
6-10 years 16 3.2 27 5.5 31 6.3 26 5.3 16 3.2
11-15 years 11 2.2 11 2.2 7 1.4 16 3.2 8 1.6
16-20 years 2 0.4 3 0.6 5 1.0 6 1.2 5 1.0
more than 20 years 4 0.8 3 0.6 7 1.4 3 0.6 4 0.8
Location
Urban 33 6.7 48 9.7 59 11.9 66 13.3 68 13.7 4.251 0.119
Suburban 11 2.2 29 5.9 29 5.9 45 9.1 30 6.1
Rural 4 0.8 11 2.2 26 5.3 22 4.4 14 2.8






Table 4.42 New Zealand dental practitioners' confidence in choosing appropriate blood investigation(s) for patients 
x² p
n % n % n % n % n %
Gender
Male 5 7.6 8 12.1 4 6.1 11 16.7 9 13.6 0.575 0.448
Female 1 1.5 9 13.6 6 9.1 7 10.6 6 9.1
Age
24 and below 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
25-30 1 1.5 3 4.5 3 4.5 4 6.1 5 7.6 1.242 0.975
31-39 0 0.0 5 7.6 2 3.0 3 4.5 3 4.5
40-49 1 1.5 2 3.0 2 3.0 4 6.1 1 1.5
50-59 2 3.0 4 6.1 1 1.5 4 6.1 4 6.1
60 and over 2 3.0 3 4.5 2 3.0 3 4.5 2 3.0
Awarding Dental Institution
University of Otago, New Zealand 4 6.1 14 21.2 9 13.6 17 25.8 13 19.7 0.443 0.506
Overseas University 2 3.0 3 4.5 1 1.5 1 1.5 2 3.0
Year of Graduation
Before 1990 3 4.5 6 9.1 3 4.5 6 9.1 5 7.6 1.730 0.943
1990-1994 1 1.5 1 1.5 0 0.0 2 3.0 0 0.0
1995-1999 1 1.5 2 3.0 2 3.0 1 1.5 2 3.0
2000-2004 0 0.0 1 1.5 0 0.0 1 1.5 0 0.0
2005-2009 0 0.0 1 1.5 1 1.5 3 4.5 2 3.0
2010-2014 1 1.5 5 7.6 3 4.5 3 4.5 2 3.0
2015-2019 0 0.0 1 1.5 1 1.5 2 3.0 4 6.1
Years of Practising as a Dental Practitioner
1-2 years 0 0.0 0 0.0 0 0.0 1 1.5 1 1.5 1.261 0.939
3-5 years 0 0.0 1 1.5 1 1.5 1 1.5 3 4.5
6-10 years 1 1.5 5 7.6 3 4.5 3 4.5 2 3.0
11-15 years 0 0.0 1 1.5 1 1.5 3 4.5 2 3.0
16-20 years 0 0.0 1 1.5 0 0.0 1 1.5 0 0.0
more than 20 years 5 7.6 9 13.6 5 7.6 9 13.6 7 10.6
Location
Urban 5 7.6 8 12.1 8 12.1 9 13.6 7 10.6 2.062 0.357
Suburban 1 1.5 7 10.6 1 1.5 8 12.1 8 12.1
Rural 0 0.0 2 3.0 1 1.5 1 1.5 0 0.0






Table 4.43 Malaysian dental practitioners' confidence in choosing appropriate blood investigation(s) for patients 
x² p
n % n % n % n % n %
Gender
Male 15 3.0 21 4.2 25 5.1 21 4.2 11 2.2 1.200 0.273
Female 36 7.3 86 17.4 121 24.4 115 23.2 44 8.9
Age
24 and below 0 0.0 1 0.2 0 0.0 1 0.2 0 0.0 24.876 0.000
25-30 16 3.2 45 9.1 85 17.2 90 18.2 33 6.7
31-39 23 4.6 53 10.7 49 9.9 36 7.3 19 3.8
40-49 10 2.0 6 1.2 8 1.6 5 1.0 2 0.4
50-59 2 0.4 2 0.4 1 0.2 4 0.8 1 0.2
60 and over 0 0.0 0 0.0 3 0.6 0 0.0 0 0.0
Awarding Dental Institution
Local Malaysian University 33 6.7 70 14.1 86 17.4 94 19.0 37 7.5 0.500 0.479
Overseas University 18 3.6 37 7.5 60 12.1 42 8.5 18 3.6
Year of Graduation
Before 1990 1 0.2 1 0.2 3 0.6 2 0.4 0 0.0 29.453 0.000
1990-1994 0 0.0 1 0.2 1 0.2 3 0.6 1 0.2
1995-1999 6 1.2 4 0.8 2 0.4 0 0.0 1 0.2
2000-2004 5 1.0 2 0.4 5 1.0 5 1.0 2 0.4
2005-2009 8 1.6 20 4.0 16 3.2 12 2.4 2 0.4
2010-2014 16 3.2 41 8.3 41 8.3 29 5.9 16 3.2
2015-2019 15 3.0 38 7.7 78 15.8 85 17.2 33 6.7
Years of Practising as a Dental Practitioner
1-2 years 6 1.2 18 3.6 52 10.5 61 12.3 25 5.1 27.533 0.000
3-5 years 10 2.0 34 6.9 38 7.7 30 6.1 10 2.0
6-10 years 15 3.0 29 5.9 33 6.7 25 5.1 14 2.8
11-15 years 9 1.8 18 3.6 12 2.4 12 2.4 2 0.4
16-20 years 5 1.0 3 0.6 6 1.2 4 0.8 3 0.6
more than 20 years 6 1.2 5 1.0 5 1.0 4 0.8 1 0.2
Location
Urban 34 6.9 66 13.3 75 15.2 66 13.3 33 6.7 3.311 0.191
Suburban 13 2.6 27 5.5 44 8.9 43 8.7 17 3.4
Rural 4 0.8 14 2.8 27 5.5 27 5.5 5 1.0






Table 4.44 New Zealand dental practitioners' confidence in interpreting the results of blood investigation(s) 
x² p
n % n % n % n % n %
Gender
Male 7 10.6 7 10.6 6 9.1 10 15.2 7 10.6 3.709 0.054
Female 0 0.0 10 15.2 9 13.6 5 7.6 5 7.6
Age
24 and below 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
25-30 1 1.5 4 6.1 3 4.5 5 7.6 3 4.5 5.708 0.457
31-39 1 1.5 1 1.5 6 9.1 3 4.5 2 3.0
40-49 1 1.5 2 3.0 4 6.1 2 3.0 1 1.5
50-59 1 1.5 5 7.6 2 3.0 3 4.5 4 6.1
60 and over 3 4.5 5 7.6 0 0.0 2 3.0 2 3.0
Awarding Dental Institution
University of Otago, New Zealand 5 7.6 14 21.2 14 21.2 14 21.2 10 15.2 0.312 0.577
Overseas University 2 3.0 3 4.5 1 1.5 1 1.5 2 3.0
Year of Graduation
Before 1990 3 4.5 9 13.6 2 3.0 4 6.1 5 7.6 5.834 0.442
1990-1994 1 1.5 1 1.5 0 0.0 2 3.0 0 0.0
1995-1999 1 1.5 2 3.0 3 4.5 0 0.0 2 3.0
2000-2004 0 0.0 0 0.0 1 1.5 1 1.5 0 0.0
2005-2009 0 0.0 1 1.5 3 4.5 1 1.5 2 3.0
2010-2014 2 3.0 3 4.5 5 7.6 4 6.1 0 0.0
2015-2019 0 0.0 1 1.5 1 1.5 3 4.5 3 4.5
Years of Practising as a Dental Practitioner
1-2 years 0 0.0 0 0.0 0 0.0 1 1.5 1 1.5 3.505 0.623
3-5 years 0 0.0 1 1.5 1 1.5 2 3.0 2 3.0
6-10 years 2 3.0 3 4.5 5 7.6 4 6.1 0 0.0
11-15 years 0 0.0 1 1.5 3 4.5 1 1.5 2 3.0
16-20 years 0 0.0 0 0.0 1 1.5 1 1.5 0 0.0
more than 20 years 5 7.6 12 18.2 5 7.6 6 9.1 7 10.6
Location
Urban 5 7.6 10 15.2 10 15.2 7 10.6 5 7.6 0.875 0.646
Suburban 1 1.5 6 9.1 4 6.1 7 10.6 7 10.6
Rural 1 1.5 1 1.5 1 1.5 1 1.5 0 0.0






Table 4.45 Malaysian dental practitioners' confidence in interpreting the results of blood investigation(s)
x² p
n % n % n % n % n %
Gender
Male 10 2.0 19 3.8 33 6.7 23 4.6 8 1.6 1.472 0.225
Female 20 4.0 102 20.6 139 28.1 114 23.0 27 5.5
Age
24 and below 0 0.0 0 0.0 1 0.2 1 0.2 0 0.0 17.020 0.004
25-30 10 2.0 48 9.7 98 19.8 91 18.4 22 4.4
31-39 14 2.8 59 11.9 57 11.5 39 7.9 11 2.2
40-49 5 1.0 12 2.4 9 1.8 3 0.6 2 0.4
50-59 1 0.2 2 0.4 4 0.8 3 0.6 0 0.0
60 and over 0 0.0 0 0.0 3 0.6 0 0.0 0 0.0
Awarding Dental Institution
Local Malaysian University 20 4.0 84 17.0 98 19.8 94 19.0 24 4.8 2.144 0.143
Overseas University 10 2.0 37 7.5 74 14.9 43 8.7 11 2.2
Year of Graduation
Before 1990 0 0.0 2 0.4 3 0.6 2 0.4 0 0.0 27.618 0.000
1990-1994 0 0.0 0 0.0 4 0.8 2 0.4 0 0.0
1995-1999 4 0.8 5 1.0 2 0.4 1 0.2 1 0.2
2000-2004 2 0.4 7 1.4 6 1.2 2 0.4 2 0.4
2005-2009 6 1.2 24 4.8 17 3.4 11 2.2 0 0.0
2010-2014 10 2.0 40 8.1 51 10.3 33 6.7 9 1.8
2015-2019 8 1.6 43 8.7 89 18.0 86 17.4 23 4.6
Years of Practising as a Dental Practitioner
1-2 years 3 0.6 24 4.8 58 11.7 61 12.3 16 3.2 24.693 0.000
3-5 years 5 1.0 31 6.3 46 9.3 31 6.3 9 1.8
6-10 years 10 2.0 31 6.3 40 8.1 28 5.7 7 1.4
11-15 years 6 1.2 23 4.6 13 2.6 11 2.2 0 0.0
16-20 years 2 0.4 6 1.2 7 1.4 3 0.6 3 0.6
more than 20 years 4 0.8 6 1.2 8 1.6 3 0.6 0 0.0
Location
Urban 25 5.1 74 14.9 88 17.8 65 13.1 22 4.4 7.754 0.021
Suburban 4 0.8 32 6.5 53 10.7 45 9.1 10 2.0
Rural 1 0.2 15 3.0 31 6.3 27 5.5 3 0.6




47.1% (n=31) of New Zealand dental practitioners felt confident performing venous cannulation 
during routine dental practice. Senior dental practitioners (those practising more than 20 years) 
were more confident (30.4%, n=20). A strong difference was seen concerning age (x2=12.276; 
0.01< p ≤ 0.05) (Table 4.28).  
 
Only 20.5% (n=102) of Malaysian dental practitioners felt confident performing venous 
cannulation during routine dental practice. Strong differences were found in relation to gender 
(x2=5.260; 0.01< p ≤ 0.05) and location of workplaces (x2=6.395; 0.01< p ≤ 0.05). On the other 
hand, very strong differences were found concerning age (x2=20.568; p ≤ 0.01), year of graduation 
(x2=19.952; p ≤ 0.01), and years of practising (x2=14.880; p ≤ 0.01) (Table 4.29). 
 
During a medical emergency, 54.6% (n=36) of  New Zealand dental practitioners were not 
confident performing venous cannulation (Table 4.30). A strong difference was found concerning 
the year of graduation (x2=12.742; 0.01< p ≤ 0.05).  
 
76.6% (n=379) of Malaysian dental practitioners did not feel confident performing venous 
cannulation during a medical emergency (Table 4.31). Very strong differences were found in 
Malaysian data related to gender (x2=6.840; p ≤ 0.01), year of graduation (x2=18.637; p ≤ 0.01), 
and years of practising (x2=20.213; p ≤ 0.01). Meanwhile strong differences were seen concerning 
the age (x2=13.399; 0.01< p ≤ 0.05) and awarding dental institution (x2=5.197; 0.01< p ≤ 0.05) 
(Table 4.31). 
 
Table 4.32 showed that 50% (n=33) of  New Zealand dental practitioners felt confident performing 
cannulation in an adult patient. A strong difference was seen with age (x2=13.193; 0.01< p ≤ 0.05) 




In Malaysia (Table 4.33), 22.6% (n=112) felt confident performing cannulation in adult patient. 
The junior dental practitioners (less than or equal to 5 years of practising ) felt unconfident (36.4%; 
n=180) compared to other groups. Very strong differences were found concerning age (x2=30.176; 
p ≤ 0.01), year of graduation (x2=33.133; p ≤ 0.01), and years of practising (x2=26.389; p ≤ 0.01) 
while a strong difference was found concerning the location of workplaces (x2=8.939; 0.01< p ≤ 
0.05) (Table 4.33). 
 
Tables 4.34 and 4.35 showed, respectively, that the majority of New Zealand (75.7%, n=50) and 
Malaysian (87%, n=430) dental practitioners did not feel confident in performing venous 
cannulation in paediatric patients. Very strong differences were found in Malaysian data with age 
(x2=23.024; p ≤ 0.01), year of graduation (x2=25.131; p ≤ 0.01), and years of practising 
(x2=39.575; p ≤ 0.01) as they were the factors associated with decreased confidence in cannulating 
paediatric patients. Meanwhile, a strong difference was found concerning the awarding dental 
institution (x2=4.228; 0.01< p ≤ 0.05) (Table 4.35). 
 
45.4%  (n=30) of New Zealand dental practitioners (Table 4.36) and 15.7% (n=78) of Malaysian 
dental practitioners (Table 4.37) felt confident in administering IV medications/drugs. Very strong 
differences were found in Malaysian data relating age (x2=22.308; p ≤ 0.01) and year of graduation 
(x2=19.943; p ≤ 0.01) to confidence in giving IV medications/drugs (Table 4.37). 
 
With regard to confidence in administering IV fluids, 39.4% (n=26) of New Zealand dental 
practitioners felt confident (Table 4.38), while in Malaysia (Table 4.39), it was 16.1% (n=80). A 
very strong difference was discovered for Malaysian data relating gender (x2=12.771; p ≤ 0.01). 
Meanwhile, age (x2=13.245; 0.01< p ≤ 0.05), year of graduation (x2=13.255; 0.01< p ≤ 0.05), and 
location of workplaces (x2=6.171; 0.01< p ≤ 0.05) showed strong differences to confidence in 
giving IV fluids (Table 4.39).  
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57.6% (n=38) of New Zealand (Table 4.40) and 49.4% (n=245) of Malaysian (Table 4.41) dental 
practitioners were not confident drawing venous blood from patients as part of making a medical 
diagnosis. A strong difference was found in the Malaysian data relating to gender (x2=5.298; 0.01< 
p ≤ 0.05), while very strong differences were found concerning age (x2=19.007; p ≤ 0.01), year of 
graduation (x2=24.426; p ≤ 0.01), and years of practising (x2=24.319; p ≤ 0.01) to confidence 
taking blood for medical diagnosis (Table 4.41). 
 
34.8% (n=23) of New Zealand dental practitioners felt confident choosing appropriate blood 
investigation(s) for patients (Table 4.42). In Malaysia (Table 4.43), it was 31.9% (n=158). 
Malaysian data described very strong differences relating to age (x2=24.876; p ≤ 0.01), year of 
graduation (x2=29.453; p ≤ 0.01), and years of practising (x2=27.533; p ≤ 0.01) to practitioners' 
confidence in choosing appropriate blood tests (Table 4.43). 
 
In interpreting the results of blood investigations(s), 36.4% (n=24) of New Zealand dental 
practitioners felt confident (Table 4.44). A strong difference was found concerning gender 
(x2=3.709; 0.01< p ≤ 0.05), with higher confidence indicated for males (Table 4.44).  
 
In Malaysia, the perceived positive confidence of this aspect was 30.4% (n=151) (Table 4.45). 
Very strong differences were found in Malaysian data relating to age (x2=17.020; p ≤ 0.01), year 
of graduation (x2=27.618; p ≤ 0.01), and years of practising (x2=24.693; p ≤ 0.01). Meanwhile, the 
location of the workplace showed a strong difference (x2=7.754; 0.01< p ≤ 0.05) to confidence in 
interpreting investigations of blood tests (Table 4.45).
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Table 4.46 New Zealand dental practitioners' perception of the importance of peripheral venipuncture training 
x² p
n % n % n % n % n %
Gender
Male 19 28.8 7 10.6 7 10.6 4 6.1 0 0.0 0.442 0.506
Female 10 15.2 7 10.6 6 9.1 6 9.1 0 0.0
Age
24 and below 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 7.249 0.203
25-30 4 6.1 5 7.6 3 4.5 4 6.1 0 0.0
31-39 8 12.1 1 1.5 2 3.0 2 3.0 0 0.0
40-49 3 4.5 2 3.0 3 4.5 2 3.0 0 0.0
50-59 11 16.7 1 1.5 2 3.0 1 1.5 0 0.0
60 and over 3 4.5 5 7.6 3 4.5 1 1.5 0 0.0
Awarding Dental Institution
University of Otago, New Zealand 25 37.9 12 18.2 10 15.2 10 15.2 0 0.0 0.538 0.463
Overseas University 4 6.1 2 3.0 3 4.5 0 0.0 0 0.0
Year of Graduation
Before 1990 12 18.2 5 7.6 5 7.6 1 1.5 0 0.0 4.762 0.575
1990-1994 2 3.0 0 0.0 0 0.0 2 3.0 0 0.0
1995-1999 3 4.5 3 4.5 1 1.5 1 1.5 0 0.0
2000-2004 1 1.5 0 0.0 1 1.5 0 0.0 0 0.0
2005-2009 4 6.1 0 0.0 2 3.0 1 1.5 0 0.0
2010-2014 5 7.6 4 6.1 3 4.5 2 3.0 0 0.0
2015-2019 2 3.0 2 3.0 1 1.5 3 4.5 0 0.0
Years of Practising as a Dental Practitioner
1-2 years 0 0.0 1 1.5 1 1.5 0 0.0 0 0.0 4.208 0.520
3-5 years 2 3.0 1 1.5 0 0.0 3 4.5 0 0.0
6-10 years 5 7.6 4 6.1 3 4.5 2 3.0 0 0.0
11-15 years 4 6.1 0 0.0 2 3.0 1 1.5 0 0.0
16-20 years 1 1.5 0 0.0 1 1.5 0 0.0 0 0.0
more than 20 years 17 25.8 8 12.1 6 9.1 4 6.1 0 0.0
Location
Urban 17 25.8 8 12.1 10 15.2 2 3.0 0 0.0 4.585 0.101
Suburban 10 15.2 5 7.6 2 3.0 8 12.1 0 0.0
Rural 2 3.0 1 1.5 1 1.5 0 0.0 0 0.0
Chi-square





Table 4.47 Malaysian dental practitioners' perception of the importance of peripheral venipuncture training 
 
x² p
n % n % n % n % n %
Gender
Male 46 9.3 29 5.9 16 3.2 2 0.4 0 0.0 0.0079 0.9292
Female 212 42.8 113 22.8 67 13.5 10 2.0 0 0.0
Age
24 and below 0 0.0 1 0.2 1 0.2 0 0.0 0 0.0 3.5588 0.6145
25-30 146 29.5 78 15.8 40 8.1 5 1.0 0 0.0
31-39 93 18.8 50 10.1 32 6.5 5 1.0 0 0.0
40-49 13 2.6 11 2.2 5 1.0 2 0.4 0 0.0
50-59 5 1.0 1 0.2 4 0.8 0 0.0 0 0.0
60 and over 1 0.2 1 0.2 1 0.2 0 0.0 0 0.0
Awarding Dental Institution
Local Malaysian University 163 32.9 95 19.2 52 10.5 10 2.0 0 0.0 0.5253 0.4686
Overseas University 95 19.2 47 9.5 31 6.3 2 0.4 0 0.0
Year of Graduation
Before 1990 3 0.6 1 0.2 2 0.4 1 0.2 0 0.0 10.4575 0.1067
1990-1994 2 0.4 1 0.2 3 0.6 0 0.0 0 0.0
1995-1999 8 1.6 4 0.8 1 0.2 0 0.0 0 0.0
2000-2004 6 1.2 7 1.4 4 0.8 2 0.4 0 0.0
2005-2009 31 6.3 18 3.6 6 1.2 3 0.6 0 0.0
2010-2014 78 15.8 36 7.3 28 5.7 1 0.2 0 0.0
2015-2019 130 26.3 75 15.2 39 7.9 5 1.0 0 0.0
Years of Practising as a Dental Practitioner
1-2 years 77 15.6 53 10.7 28 5.7 4 0.8 0 0.0 8.4104 0.1350
3-5 years 75 15.2 29 5.9 17 3.4 1 0.2 0 0.0
6-10 years 59 11.9 32 6.5 23 4.6 2 0.4 0 0.0
11-15 years 29 5.9 16 3.2 5 1.0 3 0.6 0 0.0
16-20 years 7 1.4 8 1.6 4 0.8 2 0.4 0 0.0
more than 20 years 11 2.2 4 0.8 6 1.2 0 0.0 0 0.0
Location
Urban 144 29.1 77 15.6 44 8.9 9 1.8 0 0.0 0.6434 0.7249
Suburban 70 14.1 45 9.1 27 5.5 2 0.4 0 0.0
Rural 44 8.9 20 4.0 12 2.4 1 0.2 0 0.0







Figure 4.5 New Zealand dental practitioners' opinion on when peripheral venipuncture should be taught and assessed 







Figure 4.6 Malaysian dental practitioners' opinion on when peripheral venipuncture should be taught and assessed 






Table 4.48 New Zealand dental practitioners' recommendation on whether peripheral venipuncture training should be included as part of an 
undergraduate or postgraduate curriculum 
x² p
n % n % n % n % n %
Gender
Male 25 37.9 7 10.6 3 4.5 2 3.0 0 0.0 1.747 0.186
Female 14 21.2 5 7.6 8 12.1 2 3.0 0 0.0
Age
24 and below 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 4.532 0.476
25-30 11 16.7 3 4.5 1 1.5 1 1.5 0 0.0
31-39 8 12.1 0 0.0 4 6.1 1 1.5 0 0.0
40-49 3 4.5 4 6.1 2 3.0 1 1.5 0 0.0
50-59 8 12.1 3 4.5 3 4.5 1 1.5 0 0.0
60 and over 9 13.6 2 3.0 1 1.5 0 0.0 0 0.0
Awarding Dental Institution
University of Otago, New Zealand 35 53.0 10 15.2 9 13.6 3 4.5 0 0.0 0.081 0.776
Overseas University 4 6.1 2 3.0 2 3.0 1 1.5 0 0.0
Year of Graduation
Before 1990 15 22.7 4 6.1 3 4.5 1 1.5 0 0.0 7.698 0.261
1990-1994 2 3.0 0 0.0 2 3.0 0 0.0 0 0.0
1995-1999 3 4.5 4 6.1 1 1.5 0 0.0 0 0.0
2000-2004 1 1.5 0 0.0 0 0.0 1 1.5 0 0.0
2005-2009 4 6.1 1 1.5 2 3.0 0 0.0 0 0.0
2010-2014 9 13.6 1 1.5 2 3.0 2 3.0 0 0.0
2015-2019 5 7.6 2 3.0 1 1.5 0 0.0 0 0.0
Years of Practising as a Dental Practitioner
1-2 years 1 1.5 1 1.5 0 0.0 0 0.0 0 0.0 4.091 0.536
3-5 years 4 6.1 1 1.5 1 1.5 0 0.0 0 0.0
6-10 years 9 13.6 1 1.5 2 3.0 2 3.0 0 0.0
11-15 years 4 6.1 1 1.5 2 3.0 0 0.0 0 0.0
16-20 years 1 1.5 0 0.0 0 0.0 1 1.5 0 0.0
more than 20 years 20 30.3 8 12.1 6 9.1 1 1.5 0 0.0
Location
Urban 22 33.3 8 12.1 4 6.1 3 4.5 0 0.0 0.534 0.766
Suburban 15 22.7 3 4.5 6 9.1 1 1.5 0 0.0
Rural 2 3.0 1 1.5 1 1.5 0 0.0 0 0.0
Less recommended
Chi-square





Table 4.49 Malaysian dental practitioners' recommendation on whether peripheral venipuncture training should be included as part of an 
undergraduate or postgraduate curriculum 
x² p
n % n % n % n % n %
Gender
Male 60 12.1 18 3.6 11 2.2 3 0.6 1 0.2 0.914 0.339
Female 291 58.8 68 13.7 37 7.5 4 0.8 2 0.4
Age
24 and below 1 0.2 0 0.0 1 0.2 0 0.0 0 0.0 2.908 0.714
25-30 189 38.2 49 9.9 26 5.3 2 0.4 3 0.6
31-39 133 26.9 28 5.7 15 3.0 4 0.8 0 0.0
40-49 19 3.8 5 1.0 6 1.2 1 0.2 0 0.0
50-59 7 1.4 3 0.6 0 0.0 0 0.0 0 0.0
60 and over 2 0.4 1 0.2 0 0.0 0 0.0 0 0.0
Awarding Dental Institution
Local Malaysian University 231 46.7 53 10.7 29 5.9 6 1.2 1 0.2 0.530 0.467
Overseas University 120 24.2 33 6.7 19 3.8 1 0.2 2 0.4
Year of Graduation
Before 1990 5 1.0 1 0.2 0 0.0 1 0.2 0 0.0 10.750 0.096
1990-1994 3 0.6 3 0.6 0 0.0 0 0.0 0 0.0
1995-1999 11 2.2 0 0.0 1 0.2 1 0.2 0 0.0
2000-2004 10 2.0 4 0.8 5 1.0 0 0.0 0 0.0
2005-2009 43 8.7 9 1.8 6 1.2 0 0.0 0 0.0
2010-2014 106 21.4 24 4.8 10 2.0 3 0.6 0 0.0
2015-2019 173 34.9 45 9.1 26 5.3 2 0.4 3 0.6
Years of Practising as a Dental Practitioner
1-2 years 109 22.0 31 6.3 19 3.8 1 0.2 2 0.4 3.814 0.576
3-5 years 90 18.2 21 4.2 9 1.8 1 0.2 1 0.2
6-10 years 84 17.0 19 3.8 9 1.8 4 0.8 0 0.0
11-15 years 40 8.1 8 1.6 5 1.0 0 0.0 0 0.0
16-20 years 12 2.4 3 0.6 5 1.0 1 0.2 0 0.0
more than 20 years 16 3.2 4 0.8 1 0.2 0 0.0 0 0.0
Location
Urban 198 40.0 50 10.1 22 4.4 4 0.8 0 0.0 4.398 0.111
Suburban 95 19.2 26 5.3 19 3.8 1 0.2 3 0.6
Rural 58 11.7 10 2.0 7 1.4 2 0.4 0 0.0






Table 4.50 New Zealand dental practitioners' recommendation on whether peripheral venipuncture training should be included as part of 
undergraduate training 
Highly recommended Moderately recommended Somewhat recommended x² p
n % n % n % n % n %
Gender
Male 25 37.9 2 3.0 4 6.1 5 7.6 1 1.5 5.735 0.017
Female 8 12.1 6 9.1 4 6.1 7 10.6 4 6.1
Age
24 and below 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 6.369 0.272
25-30 7 10.6 2 3.0 1 1.5 4 6.1 2 3.0
31-39 7 10.6 1 1.5 1 1.5 2 3.0 2 3.0
40-49 3 4.5 4 6.1 1 1.5 2 3.0 0 0.0
50-59 7 10.6 0 0.0 4 6.1 3 4.5 1 1.5
60 and over 9 13.6 1 1.5 1 1.5 1 1.5 0 0.0
Awarding Dental Institution
University of Otago, New Zealand 28 42.4 8 12.1 7 10.6 10 15.2 4 6.1 0.059 0.808
Overseas University 5 7.6 0 0.0 1 1.5 2 3.0 1 1.5
Year of Graduation
Before 1990 14 21.2 1 1.5 4 6.1 3 4.5 1 1.5 3.782 0.706
1990-1994 1 1.5 1 1.5 1 1.5 1 1.5 0 0.0
1995-1999 4 6.1 2 3.0 1 1.5 1 1.5 0 0.0
2000-2004 1 1.5 0 0.0 0 0.0 1 1.5 0 0.0
2005-2009 3 4.5 2 3.0 0 0.0 2 3.0 0 0.0
2010-2014 7 10.6 2 3.0 1 1.5 1 1.5 3 4.5
2015-2019 3 4.5 0 0.0 1 1.5 3 4.5 1 1.5
Years of Practising as a Dental Practitioner
1-2 years 0 0.0 0 0.0 1 1.5 1 1.5 0 0.0 4.636 0.462
3-5 years 3 4.5 0 0.0 0 0.0 2 3.0 1 1.5
6-10 years 7 10.6 2 3.0 1 1.5 1 1.5 3 4.5
11-15 years 3 4.5 2 3.0 0 0.0 2 3.0 0 0.0
16-20 years 1 1.5 0 0.0 0 0.0 1 1.5 0 0.0
more than 20 years 19 28.8 4 6.1 6 9.1 5 7.6 1 1.5
Location
Urban 20 30.3 4 6.1 3 4.5 6 9.1 4 6.1 2.087 0.352
Suburban 11 16.7 4 6.1 3 4.5 6 9.1 1 1.5
Rural 2 3.0 0 0.0 2 3.0 0 0.0 0 0.0
Less recommended
Chi-square





Table 4.51 Malaysian dental practitioners' recommendation on whether peripheral venipuncture training should be included as part of 
undergraduate training 
x² p
n % n % n % n % n %
Gender
Male 55 11.1 22 4.4 9 1.8 4 0.8 3 0.6 6.049 0.014
Female 285 57.6 71 14.3 36 7.3 9 1.8 1 0.2
Age
24 and below 1 0.2 0 0.0 1 0.2 0 0.0 0 0.0 7.778 0.169
25-30 190 38.4 48 9.7 25 5.1 4 0.8 2 0.4
31-39 127 25.7 30 6.1 14 2.8 8 1.6 1 0.2
40-49 15 3.0 11 2.2 4 0.8 0 0.0 1 0.2
50-59 6 1.2 3 0.6 0 0.0 1 0.2 0 0.0
60 and over 1 0.2 1 0.2 1 0.2 0 0.0 0 0.0
Awarding Dental Institution
Local Malaysian University 221 44.6 59 11.9 26 5.3 10 2.0 4 0.8 0.711 0.399
Overseas University 119 24.0 34 6.9 19 3.8 3 0.6 0 0.0
Year of Graduation
Before 1990 4 0.8 1 0.2 1 0.2 1 0.2 0 0.0 13.124 0.041
1990-1994 2 0.4 3 0.6 0 0.0 1 0.2 0 0.0
1995-1999 9 1.8 3 0.6 0 0.0 0 0.0 1 0.2
2000-2004 8 1.6 8 1.6 3 0.6 0 0.0 0 0.0
2005-2009 39 7.9 10 2.0 6 1.2 3 0.6 0 0.0
2010-2014 101 20.4 25 5.1 11 2.2 5 1.0 1 0.2
2015-2019 177 35.8 43 8.7 24 4.8 3 0.6 2 0.4
Years of Practising as a Dental Practitioner
1-2 years 112 22.6 30 6.1 16 3.2 2 0.4 2 0.4 4.171 0.525
3-5 years 90 18.2 20 4.0 10 2.0 2 0.4 0 0.0
6-10 years 79 16.0 20 4.0 10 2.0 6 1.2 1 0.2
11-15 years 36 7.3 10 2.0 5 1.0 2 0.4 0 0.0
16-20 years 10 2.0 7 1.4 3 0.6 0 0.0 1 0.2
more than 20 years 13 2.6 6 1.2 1 0.2 1 0.2 0 0.0
Location
Urban 184 37.2 61 12.3 20 4.0 8 1.6 1 0.2 2.356 0.308
Suburban 98 19.8 23 4.6 17 3.4 4 0.8 2 0.4
Rural 58 11.7 9 1.8 8 1.6 1 0.2 1 0.2
Chi-square






Table 4.52 New Zealand dental practitioners' recommendation on whether peripheral venipuncture training should be included as part of 
postgraduate training 
Highly recommended x² p
n % n % n % n % n %
Gender
Male 22 33.3 6 9.1 8 12.1 0 0.0 1 1.5 5.787 0.016
Female 13 19.7 14 21.2 1 1.5 1 1.5 0 0.0
Age
24 and below 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 4.050 0.542
25-30 7 10.6 7 10.6 1 1.5 0 0.0 1 1.5
31-39 9 13.6 2 3.0 2 3.0 0 0.0 0 0.0
40-49 4 6.1 3 4.5 2 3.0 1 1.5 0 0.0
50-59 10 15.2 3 4.5 2 3.0 0 0.0 0 0.0
60 and over 5 7.6 5 7.6 2 3.0 0 0.0 0 0.0
Awarding Dental Institution
University of Otago, New Zealand 30 45.5 18 27.3 8 12.1 0 0.0 1 1.5 2.091 0.148
Overseas University 5 7.6 2 3.0 1 1.5 1 1.5 0 0.0
Year of Graduation
Before 1990 13 19.7 6 9.1 4 6.1 0 0.0 0 0.0 3.887 0.692
1990-1994 2 3.0 1 1.5 1 1.5 0 0.0 0 0.0
1995-1999 4 6.1 3 4.5 0 0.0 1 1.5 0 0.0
2000-2004 1 1.5 0 0.0 1 1.5 0 0.0 0 0.0
2005-2009 4 6.1 1 1.5 2 3.0 0 0.0 0 0.0
2010-2014 7 10.6 5 7.6 1 1.5 0 0.0 1 1.5
2015-2019 4 6.1 4 6.1 0 0.0 0 0.0 0 0.0
Years of Practising as a Dental Practitioner
1-2 years 1 1.5 1 1.5 0 0.0 0 0.0 0 0.0 1.380 0.926
3-5 years 3 4.5 3 4.5 0 0.0 0 0.0 0 0.0
6-10 years 7 10.6 5 7.6 1 1.5 0 0.0 1 1.5
11-15 years 4 6.1 1 1.5 2 3.0 0 0.0 0 0.0
16-20 years 1 1.5 0 0.0 1 1.5 0 0.0 0 0.0
more than 20 years 19 28.8 10 15.2 5 7.6 1 1.5 0 0.0
Location
Urban 21 31.8 9 13.6 5 7.6 1 1.5 1 1.5 0.207 0.902
Suburban 12 18.2 10 15.2 3 4.5 0 0.0 0 0.0
Rural 2 3.0 1 1.5 1 1.5 0 0.0 0 0.0







Table 4.53 Malaysian dental practitioners' recommendation on whether peripheral venipuncture training should be included as part of postgraduate 
training 
x² p
n % n % n % n % n %
Gender
Male 64 12.9 17 3.4 10 2.0 2 0.4 0 0.0 0.526 0.468
Female 306 61.8 62 12.5 28 5.7 6 1.2 0 0.0
Age
24 and below 1 0.2 0 0.0 1 0.2 0 0.0 0 0.0 3.744 0.587
25-30 204 41.2 41 8.3 22 4.4 2 0.4 0 0.0
31-39 132 26.7 32 6.5 11 2.2 5 1.0 0 0.0
40-49 24 4.8 4 0.8 2 0.4 1 0.2 0 0.0
50-59 7 1.4 1 0.2 2 0.4 0 0.0 0 0.0
60 and over 2 0.4 1 0.2 0 0.0 0 0.0 0 0.0
Awarding Dental Institution
Local Malaysian University 236 47.7 54 10.9 24 4.8 6 1.2 0 0.0 0.065 0.799
Overseas University 134 27.1 25 5.1 14 2.8 2 0.4 0 0.0
Year of Graduation
Before 1990 4 0.8 1 0.2 1 0.2 1 0.2 0 0.0 11.654 0.070
1990-1994 4 0.8 1 0.2 1 0.2 0 0.0 0 0.0
1995-1999 13 2.6 0 0.0 0 0.0 0 0.0 0 0.0
2000-2004 11 2.2 4 0.8 2 0.4 2 0.4 0 0.0
2005-2009 43 8.7 9 1.8 4 0.8 2 0.4 0 0.0
2010-2014 107 21.6 26 5.3 9 1.8 1 0.2 0 0.0
2015-2019 188 38.0 38 7.7 21 4.2 2 0.4 0 0.0
Years of Practising as a Dental Practitioner
1-2 years 119 24.0 28 5.7 14 2.8 1 0.2 0 0.0 4.916 0.426
3-5 years 96 19.4 15 3.0 9 1.8 2 0.4 0 0.0
6-10 years 84 17.0 22 4.4 7 1.4 3 0.6 0 0.0
11-15 years 41 8.3 8 1.6 4 0.8 0 0.0 0 0.0
16-20 years 13 2.6 4 0.8 2 0.4 2 0.4 0 0.0
more than 20 years 17 3.4 2 0.4 2 0.4 0 0.0 0 0.0
Location
Urban 206 41.6 49 9.9 15 3.0 4 0.8 0 0.0 1.685 0.431
Suburban 108 21.8 18 3.6 15 3.0 3 0.6 0 0.0
Rural 56 11.3 12 2.4 8 1.6 1 0.2 0 0.0






Figure 4.7 New Zealand dental practitioners' recommendation on how the peripheral venipuncture curriculum and training should be delivered 






Figure 4.8 Malaysian dental practitioners' recommendation on how the peripheral venipuncture curriculum and training should be delivered 
(NB: dental practitioner could select more than one recommendation)
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65.2% (n=43) of New Zealand dental practitioners had positive perceptions of peripheral 
venipuncture training and rated it as important (Table 4.46). In Malaysia, it was 80.8% (n=400) 
of surveyed practitioners (Table 4.47). 39.4% of male New Zealand dental practitioners 
regarded peripheral venipuncture training as important (n=27) (Table 4.46). Meanwhile, 
65.6% of Malaysian female dental practitioners rated peripheral venipuncture training as 
important (n=325) (Table 4.47). 
 
The opinions of respondents as to when peripheral venipuncture should be taught and assessed 
were described by the New Zealand dental practitioners, who indicated the periods of 
postgraduate (n=47) and undergraduate training (n=47) equally (Figure 4.5). Malaysian dental 
practitioners indicated the periods of undergraduate (n=415) and fellowship training (n=179) 
(Figure 4.6). 
 
In Table 4.48, 77.3% (n=51) of New Zealand dental practitioners recommended that peripheral 
venipuncture training be included in an undergraduate or postgraduate curriculum. In Malaysia 
(Table 4.49), 88.2% (n=437) dental practitioners recommended this. In New Zealand, senior 
dental practitioners (more than 20 years of practice) highly recommended peripheral 
venipuncture training in an undergraduate or postgraduate curriculum (Table 4.48). The 
Malaysian junior dental practitioners (less than or equal to 5 years practising) highly supported 
the inclusion of peripheral venipuncture in an undergraduate or postgraduate curriculum 
(50.7%; n=251) (Table 4.49). 
 
62.1% (n=41) of New Zealand dental practitioners recommended that peripheral venipuncture 
training be included in undergraduate training (Table 4.50) with a gender bias towards males 
(x2 =5.735; 0.01< p ≤ 0.05). In Malaysia, 87.4% (n=433) recommended similarly (Table 4.51). 
A very strong difference was found in relation to gender (x2 =6.049; p ≤ 0.01) and a strong 




83.8% (n=55) of New Zealand dental practitioners recommended that peripheral venipuncture 
training be included in postgraduate training (Table 4.52). A strong difference was found 
concerning gender (x2 =5.787; 0.01< p ≤ 0.05). In Malaysia, 90.6% (n=449) did express the 
same recommendation (Table 4.53). New Zealand (Figure 4.7) and Malaysian (Figure 4.8) 
dental practitioners favoured peripheral venipuncture training through clinical activities, 
workshops, simulated practice with a mannequin arm and inclusion in formal undergraduate 
and postgraduate curricula. Other suggestions were learning from a phlebotomist and practising 
during clinical hospital attachments. 
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5. Discussion  
 
This study has fulfilled its original aims: to determine the perceived confidence in performing 
peripheral venipuncture among dental practitioners in New Zealand and Malaysia; to 
investigate the preferred mode of training in peripheral venipuncture from the dental 
practitioners' perspective. Other specified objectives of this study have been achieved, namely: 
 
• The study could describe the effect of clinical experience on the perceived confidence 
in performing peripheral venipuncture, in relation to clinical years of working as a 
dental practitioner;  
• The research has identified possible mechanisms by which dental practitioners could 
improve their skills and confidence in performing peripheral venipuncture. 
The discussion chapter describes this study's achieved aims and objectives through the obtained 
results and compare them to published literature. 
 
5.1 Perceived Confidence and Competence in Performing 
Peripheral Venipuncture 
 
The word 'confidence' means a feeling or consciousness of one's powers or reliance on one's 
circumstances (Merriam-Webster, n.d.). Meanwhile, the word 'competence' is defined as 'the 
quality or state of being competent, such as having sufficient knowledge, judgment, skill, or 
strength for a particular duty or particular respect (Merriam-Webster, n.d.). Clanton et al. 
(2014) claimed that while confidence should be an important trait for any medical professional, 
the development of confidence and its relationship to proficiency should be investigated. 
Confidence is found to be connected with competency only after training, true to popular belief. 
 
This study explored the perceived confidence in performing peripheral venipuncture among 
dental practitioners in New Zealand and Malaysia. However, it did not measure the competency 
in performing peripheral venipuncture as that would require detailed, uniform, unbiased, 
calibrated, and objective assessment of such skill or competency through following the 
guidelines unique to the locality, establishment or country. It is important to remember that 




Most New Zealand and Malaysian dental practitioners negatively perceived their ability to 
perform peripheral venipuncture during medical emergencies. In contrast, they had positive 
perceptions of performing peripheral venipuncture outside emergencies. Understandably, 
dental practitioners have to prioritise basic life support management during medical 
emergencies, i.e., assess the airway, check the breathing, and consider CPR if cardiac arrest is 
suspected. 
 
 47.1% (n=31) of New Zealand dental practitioners felt confident performing venous 
cannulation during routine dental practice, with the senior dental practitioners, i.e., those 
practising more than 20 years, more confident (30.4%; n=20) (Table 4.28). Only 20.5% of 
Malaysian dental practitioners (n=102) felt confident performing venous cannulation during 
routine dental practice (Table 4.29). During a medical emergency, 54.6% (n=36) of New 
Zealand dental practitioners felt they were not confident performing venous cannulation (Table 
4.30). In Malaysia, 76.6% (n=379) of surveyed dental practitioners were unassertive 
performing venous cannulation during a medical emergency (Table 4.31). 
 
When performing cannulation in adult patients, 50% (n=33) of New Zealand dental 
practitioners felt confident (Table 4.32). In Malaysia, 22.6% (n=112) felt confident performing 
cannulation in an adult patient with junior dental practitioners (less than or equal to 5 years of 
practising) felt apprehensive (36.4%; n=180) in comparison to other groups (Table 4.33). 
Understandably, most dental practitioners from both countries felt unconfident in performing 
venous cannulation in paediatric patients due to possible challenging behaviours, lack of 
cooperation, and difficult access to peripheral veins.  
 
45.4% (n=30) of New Zealand dental practitioners (Tables 4.36) and 15.7% (n=78) of 
Malaysian dental practitioners (Tables 4.37) felt confident in administering IV 
medications/drugs. Self-perceived confidence in administering IV fluids was 39.4% (n=26) for 
New Zealand dental practitioners (Table 4.38), while for Malaysian dental practitioners, it was 
16.1% (n=80) (Table 4.39). The dental practitioners have to regularly check the inventory and 
shelf life of the IV medications/drugs and fluids to be readily available and safe to be used. 
According to manufacturers' recommendations, to ensure the stability of the medication/drugs 




5.2 Previous Exposure to Peripheral Venipuncture  
 
Broadbent and Thomson (2001), in a study involving dentists in New Zealand, found that 
almost 82% recalled at least some undergraduate training in medical emergencies. Dentists 
who had been practising much longer were less likely to recall or be satisfied with their 
undergraduate training. Of those recalling having such training, 87% recalled CPR training, 
53% recalled IV access training, and 50% recalled training in emergency drug use.  
 
Atherton et al. (1999b) stated that medical emergency management should be an essential 
component of the undergraduate dental curriculum. The authors also recommended annual 
training in first aid, including CPR. The United Kingdom General Dental Council guideline on 
dental practitioners' professional conduct states that the dental team must be trained and 
equipped with regular resuscitation routines or practices to deal with a medical emergency 
(Department of Health, 2000). Atherton et al. (1999b) investigated the recall of previous 
training elements for medical emergencies from undergraduate and postgraduate training. CPR 
was the most frequently recalled, in which 93.9% recalled it from undergraduate training, and 
98.9% recalled it during postgraduate training. Atherton et al. (1999b) also found that training 
in administering emergency drugs was recalled by 61.7% of surveyed participants from their 
undergraduate training and 63.3% from their postgraduate training. Training in obtaining IV 
access was recalled by 50.4% from their undergraduate experience and 49.1% from the 
postgraduate period.  
 
The word ‘exposure’ means the condition of being subject to some effect or influence 
(Merriam-Webster, n.d.). In the context of this study, exposure to venipuncture could be 
either theoretical knowledge, observation, training or involvement in any venipuncture 
procedures.  
 
In this study, 43.9% (n=29) of New Zealand respondents reported receiving peripheral 
venipuncture exposure as undergraduates (Table 4.10). In Malaysia, the proportion was 45.1% 
(n=223) (Table 4.11). Of interest, in New Zealand, 19.7% (n=13)  of dental practitioners who 




It was likely that the senior dental practitioners who graduated before 1990 had consistent 
undergraduate venipuncture exposure, but dental practitioners who graduated after 1990 had 
inconsistent undergraduate venipuncture exposure. In Malaysia, 23.4% of junior dental 
practitioners (n=116), i.e., those who graduated between 2015-2019, had such exposure during 
their undergraduate period (Table 4.11). Additionally, out of 223 dental practitioners who had 
undergraduate peripheral venipuncture exposure, 38% (n=188) had clinical experience equal 
to or less than 10 years (Table 4.11). These findings showed that the recently graduated dental 
practitioners had consistent venipuncture exposure from their dental education providers.  
 
Postgraduate peripheral venipuncture experience was reported by 50% of New Zealand (n=15) 
respondents as exposure during their postgraduate training (Table 4.6), while in Malaysia, it 
was 43.8% (n=28)(Table 4.7). In this study, there was no discrimination between dental 
specialist practitioners and general dental practitioners. There was no exclusion of specialist 
practitioners from participating in this survey as the exclusion criteria were only set for non-
practising dental practitioners. Among dental specialist practitioners, perhaps not all have had 
previous exposure to peripheral venipuncture and had experience working in hospital dentistry. 
 
This study also investigated whether practitioners gained exposure to peripheral venipuncture 
outside university-based undergraduate or postgraduate programs, as no previous research has 
described this aspect. 74.2% (n=49) of New Zealand dental practitioners reported having 
gained peripheral venipuncture exposure outside of a university program, with most of them 
reporting that they had those exposures during clinical hospital attachment (Table 4.12). 40.2% 
(n=199) of Malaysian dental practitioners reported having peripheral venipuncture exposure 
outside of a university setting (Table 4.13). The reported exposure was majorly through clinical 
hospital attachment. The question on exposure to peripheral venepuncture outside of a 
university might have been misunderstood, as dental practitioners would indeed have regular 
occupational and safety screening of blood-borne viruses (BBV) testing, i.e., HIV, Hepatitis C 
virus (HCV), and Hepatitis B virus  (HBV). Hence, it was rather strange that only one 





The majority of the New Zealand dental practitioners (63.6%; n=42) reported on-site 
experience of peripheral venipuncture by performing IV cannulation procedures at their 
practices, with the senior dental practitioners (years of practising more than twenty years) 
having performed IV cannulation more than junior dental practitioners (Table 4.16).  
 
The responses of the 42 New Zealand dental practitioners might be influenced by responder 
bias, i.e., those who had done peripheral venipuncture at their workplaces were more likely to 
respond to the survey than those who did not. Even though Malaysian dental practitioners have 
had exposure to peripheral venipuncture either during or outside of a university setting, a small 
proportion of Malaysian dental practitioners reported the experience of performing peripheral 
IV cannulation procedures at their practices (28.1%; n=139) (Table 4.17). This finding could 
be attributed to apprehension and perceived unassertiveness in performing such procedures 
during either routine dental practice or medical emergencies.  
 
The junior Malaysian dental practitioners (less than or equal to 5 years of practising) 
particularly reported not performing peripheral IV cannulation at their workplaces (46.5%; 
n=230) (Table 4.17). They were unassertive when needed to perform IV cannulation during 
routine dental practice (37.2%; n=184) (Table 4.29) and medical emergencies (47.2%; n=234) 
(Table 4.31). 
 
This study did not determine whether hospital dental practitioners performed peripheral 
venipuncture more than dental practitioners in other clinical workplaces. Since most responses 
from this study were from dental practitioners working in private practices in New Zealand, it 
would be likely that most of them perform peripheral venipuncture at private practices. 
Meanwhile, most Malaysian responses were from primary dental care, and hence they would 





5.3 Previous Encounters with Medical Emergencies in 
Dental Practices and Managing Medically Compromised 
Patients  
 
Haas (2006) stated that dentists (dental practitioners) must be prepared to manage medical 
emergencies that might arise in workplaces. According to Dym, Barzani, & Mohan (2016), 
medical emergencies are unavoidable in the dental office. Even though preventive precautions 
are often taken, these events might still be inevitable, and the dental practitioner must be 
prepared to deal with them. Rosenberg (2010) stated that every dentist (dental practitioners) 
could be expected to diagnose and treat medical emergencies during their clinical practice. 
These emergencies might be related directly or indirectly to dental treatment (Rosenberg, 
2010).  
 
Therefore, dental practitioners have to be prepared to provide effective basic life support and 
manage medical emergencies. Dental practitioners must also recognise if EMS is needed to 
make appropriate prompt referrals. Although many medical emergencies could be addressed 
well without medications, every dental office must have a basic emergency kit with 
pharmaceuticals and equipment appropriate for the dental practitioners' expertise (Dental 
Council of New Zealand, 2016b; Dental Council of New Zealand, 2021).  
 
Rosenberg (2010) stated that injecting emergency drugs into the vascular system could be a 
critical element that would ensure speedy life-saving drug action. The IV route allows a rapid 
infusion of resuscitative drugs, but it necessitates venipuncture expertise (Rosenberg, 2010). 
All dental practitioners, especially those working in rural or suburban areas, might be capable 
of resuscitating a collapsed patient if they possess peripheral venipuncture skills. Having 
proficiency in delivering IV drugs to patients in a medical emergency while waiting for 
emergency help or anticipating delay is advantageous for patient care. The advanced adult life 
support by the Resuscitation Council UK in 2021 advocates for the attempt of IV access in 
adults with cardiac arrest and to give adrenaline 1mg intravenously as soon as possible (Soar 
et al., 2021b). If the collapse is due to hypoglycaemia and anaphylaxis, IV access must be 




In this study, 57.6% (n=38) of New Zealand dental practitioners had experienced medical 
emergencies at their workplaces. The dental practitioners who had been practising for more 
than 20 years made up 33.3% of these responses (n=22) (Table 4.18). Meanwhile, 60.6% 
(n=300) of Malaysian dental practitioners had experienced medical emergencies at their 
workplaces, with 32.3% of junior practitioners (less than or equal to 5 years of practising) also 
reporting such encounters (n=160) (Table 4.19). Even though they were 'newbies' in dental 
clinical services, they were already experiencing more encounters with medical emergencies. 
Therefore, this means that the undergraduate curriculum and training must prepare them to be 
competent and skilful in managing medical emergencies.  
 
Some medical emergencies might be managed with IV cannulation to deliver IV medications/ 
drugs and IV fluids. 25.7% (n=17) of New Zealand respondents experienced medical 
emergencies that required cannulation and delivery of medications/drugs/ IV fluids by 
themselves, another medical or dental practitioner, or a paramedic (Table 4.20). In Malaysia, 
30.5% (n=151) of dental practitioners reported the experiences of medical emergencies 
managed with the need for cannulation and delivery of medications/drugs/ IV fluids by 
themselves, another medical or dental practitioner or a paramedic (Table 4.21).  
 
Haas (2006) reported that medical emergencies might most likely occur during or after local 
anaesthetic injection. The most common medical emergency encountered by the dental 
practitioner would be syncope, but anaphylaxis, angina pectoris, myocardial infarction, 
seizures, asthma, and hypoglycaemia have also been associated with local anaesthetic delivery 
and dental anxiety. The author also suggested that those trained in conscious sedation must be 
proficient in venipuncture skills. However, he also highlighted that should dental practitioners 
not have advanced training in venipuncture, they should be proficient in utilising the IM route 




Subar et al. (2012) stated that oral healthcare experts would see and treat medically 
compromised patients, frail elders, and people with developmental or acquired impairments 
more than ever before. Medically compromised and older patients often present with complex 
polypharmacy backgrounds. The medications that they are taking might alter the approach of 
dentistry. Safe, high-quality care of these patients means that specific blood and biochemistry 
tests must be ordered and reviewed, e.g., coagulation profile, FBC or CBC, liver and renal 
function tests.  
 
In this study, 74.2% (n=49) of New Zealand survey respondents reported having encountered 
patients with medical conditions requiring special blood investigation(s) before dental 
treatment (Table 4.24). Meanwhile, 78.1% (n=387) of Malaysian dental practitioners reported 
having patients with medical conditions requiring special blood investigation(s) before dental 
treatment (Table 4.25).  
 
Greenberg, Glick, Frantsve-Hawley, & Kantor (2010) suggested that with the given existence 
of simple, safe, effective, and inexpensive screening methods, the chairside screening of certain 
medical conditions could be one of the scopes of dental practice. Dental practitioners might be 
seen as contributing to patients' overall health rather than just as people who treat teeth. Some 
might argue that it would be more advisable for the patient to be referred directly to the 
appropriate institutions for a more organized approach for diagnosis and managing such a 
condition. However, if the dental practitioners could indicate the reason of concern, such as the 
patient’s undiagnosed raised blood sugar level and blood pressure, they could be part of the 
holistic approach of the patient’s medical management. Additionally, referring a patient to a 
medical practitioner with proper justification, i.e., abnormal blood parameters, would provide 
a strong foundation for a referral. 
 
Greenberg et al. (2010) surveyed The United States of America dental practitioners' attitude on 
chairside health screening for hypertension, cardiovascular disease, diabetes, and HIV 
infection. 83.4% were willing to conduct medical screenings that yield immediate results, and 
55.9% were keen to collect blood via lancet. Disease screening could identify the patients who 
are more likely to have an increased risk of developing the disease. Therefore, risk stratification 




To facilitate dental care delivery to medically compromised, developmentally disabled, or frail 
patients, dental schools must provide students with meaningful experiences that inspire them 
to treat the patients with special requirements in the pre-doctoral environment (Subar et al., 
2012). In this study, the findings concurred with Subar et al. (2012), who stated that dental 
schools should provide opportunities for students to treat special needs and medically 
compromised patients under safe, efficient, and effective clinical conditions and to seek further 
training in post-doctoral residency programs to care for people with special needs (Subar et al., 
2012). 
 
5.4 Relevance of Peripheral Venipuncture to the Speciality 
of Oral Medicine  
 
In this study, New Zealand dental practitioners gave positive indications (53%, n=35) that they 
encountered oral medicine/pathology cases that required special blood investigation(s) (Table 
4.22). Meanwhile, 66% (n=327) of Malaysian dental practitioners had encountered oral 
medicine/pathology cases which required special blood investigation(s). Of interest, Malaysian 
dental practitioners working less than or equal to 10 years reported such encounters (52.6%; 
n=260) (Table 4.23).  
 
Lewis and Lamey (2019) stated that different special investigations could diagnose and 
clinically manage orofacial diseases. However, tests should be selected and specific to the 
particular condition being investigated to avoid wasting resources or traumatising patients with 
unnecessary tests. Increased knowledge of the physiology of human diseases has led to the 
recognition that changes within the orofacial tissues might be the first indication of some 
underlying systemic diseases. Therefore, the role of dental practitioners in recognising the signs 
and symptoms and interpreting special investigations would be beneficial to patients.  
 
Dental practitioners could liaise with the patient's medical practitioner if there are any abnormal 
blood or biochemistry parameters. Consequently, there would be an increased likelihood of 
early disease detection, enhancing the collegiality between the medical and dental practitioners 
in providing holistic patient care. Before considering any special investigations, it is imperative 




In certain circumstances, a referral to an oral medicine specialist is required. The referral must 
include all the relevant clinical information, previous special investigations, and the urgency 
for assessment. Lewis and Lamey (2019) highlighted that special blood investigations could 
contribute to the diagnostic process. However, if in doubt, clinicians might seek advice from 
laboratory services staff who might provide helpful logistical information on serological 
investigations and input on collection methods, medium, and storage.  
 
5.5 Expectations Related to Peripheral Venipuncture 
Training 
 
5.5.1 Peripheral Venipuncture Curriculum and Training 
 
The word 'training' means the act, process, or method of trains or the skill, knowledge, or 
experience acquired by trains (Merriam-Webster, n.d.). On the other hand, the word 
'curriculum' means the courses offered by an educational institution or a set of specialisation 
courses (Merriam-Webster, n.d.). 
 
Kang (2016) defined 'curriculum' as the planning, practising, and evaluating teaching goals and 
education content effectively to achieve teaching outcomes. Educational providers should 
select the most appropriate teaching methods and develop a variety of strategies. They should 
also take into account all aspects that could influence learning and use appropriate teaching 
methods. Kang (2016) also stated that the teaching should be modelled according to the 
constructivist education philosophy, comprising instructional design, instructional strategy, 
learning domain, teaching method, and evaluation.  
 
5.5.2 Instructional Design 
 
Instructional design is the process of determining the learning characteristics, identifying and 
applying methods of instruction that could help students attain academic success, and 
evaluating whether learning has happened as intended (Kang, 2016). The theories or 
knowledge about learning are reflected in this level. The instructional design model consists of 




The 'analysis step' looks into educational needs, student characteristics, and content definition. 
The 'design step' entails selecting teaching methods and an instructional strategy, while the 
'implementation step' involves delivering educational material to learners. Finally, the 
'evaluation step' assesses the effectiveness and efficiency of the instructional materials and 
provides feedback for improvement (Kang, 2016). 
 
5.5.3 Instructional Strategy  
 
Dent and Harden (2001) and Kang (2016) stated that medical instructional strategy might need 
regular changes due to constant changes in medical care expectations of patients, advancing 
medical systems, knowledge, and work scopes. The conventional approach through student-
centred or teacher-centred teaching methods needs constant development and modification to 
meet such demands. 
 
The teacher-centred approach is a teaching method in which the teacher imparts knowledge 
while the students remain passive. The student-centred strategy encourages the students' active 
participation to help them obtain knowledge independently in examination or project-based 
classes (Kang, 2016). However, neither teacher-centred nor student-centred teaching methods 
are perfect for acquiring knowledge. In an instructional strategy, these two teaching methods 
could be combined such that both education providers and students could participate in 
discussions. 
 
5.5.4 Learning Domain 
 
The learning domain encompasses the knowledge, skill, and attitude components (Kang, 2016). 
In general, academic institutions define and determine the breadth and depth of their students' 
required knowledge. The learning domain has expanded with constantly progressing 
discoveries and inventions and becoming more specific and detailed. Students need to spend 
more time trying to learn the knowledge domain thoroughly. However, this often occurs at the 
expense of less focus on other domains and trying to remember facts without integration and 




In the field of medicine, the attitude domain encompasses interpersonal relationships or 
'bedside manner'. This domain includes empathy, effective communication skills, doctors' 
attitudes toward patients, families, and medical professional collegiality (Kang, 2016). This 
domain is an essential aspect of venipuncture training as correctly applied; attitudinal attributes 
might help ease patients' anxiety. Learning professional attitudes are essential skills for 
students to develop, allowing them to communicate and collaborate in an increasingly 
complicated medical environment. 
 
5.5.5 Teaching Method  
 
IFRC (2016) and Greif et al. (2015) stated that basic life support training must be tailored to 
the demands of various sorts of learners. Various teaching methods might be used to ensure the 
acquisition and retention of resuscitation knowledge and skills. Greif et al. (2015) and IFRC 
(2016) stated that self-instruction programmes with synchronous or asynchronous hands-on 
practice through information technologies and media platforms appeared to be equally effective 
as an alternative to instructor-led courses. 
 
The learning content determines the selection of different teaching methods, learners' demands 
and expectations, organisations' expectations, and the availability of educational resources. 
Different teaching methods are also required to fulfil the overall learning goals that an 
organisation expects from education and meet the desired evaluation and measurement 
methods (Kang, 2016).  
 
The providers of education have to consider to whom, what, and how they would teach. Under 
certain circumstances, they have to be flexible and innovative as there is no absolute best 
teaching method. They have to choose the best options available depending on the content and 
the students they teach. The responsibility of lecturers and clinical tutors is to apply various 
teaching methods. In delivering education and training on peripheral venipuncture, numerous 




1) Simulation-based learning  
 
Simulation-based learning is an integrated education system based on the 1920s' simulated 
aviation training. It gives students the chance to play a role in high-stakes events or manage 
pricey technology in a controlled environment. (Kang, 2016). Learners could practice decision-
making through problem-solving and enhance their skills through repeated training, depending 
on the amount and volume of information (Kang, 2016). 
 
Simulation-based learning is increasingly used in medicine to teach endoscopy, venipuncture, 
various surgeries, and airway management through three-dimensional software and hardware, 
such as mannequins. Furthermore, simulation-based learning should establish an educational 
environment that closely resembles natural settings and aid learners' adaption. The educational 
provider should have adequate knowledge and experience and provide positive reinforcement. 
After each simulation, they must debrief and guarantee that the learners receive feedback. A 
recording device is useful and could deliver debriefing information that provides essential 
feedback or evaluation if available. Simulation software built to record learning outcomes 
would aid in conveying performance outcomes (Kang, 2016).  
 
For peripheral venipuncture training, simulated practice with a mannequin arm could be 
favourable and realistic. The advantage of simulation-based learning is that it could lower the 
risk of exposure or hazard to both learners and patients, allowing them to engage in repeated 
training until the desired outcome is achieved.  
 
Newby, Keast, & Adam (2010) stated that dental students might benefit from simulation 
training in treating medical emergencies to supplement standard lecture-style instruction. 
Given the importance of this subject, students would benefit from this training modality if it is 
included in undergraduate dental courses (Newby et al., 2010). The IFRC (2016) recognised 
scenario-based and simulation learning approaches as the most widely used methods in first 






2) Knowledge or problem-solving learning 
 
Historically, the knowledge or problem-solving learning method was pioneered by The 
McMaster University Medical School in Canada in the late 1960s (Morris, 1993).  It was 
purposely invented to teach the medical curriculum but has also been adopted in law, 
engineering, management, and administration. Knowledge or problem-solving learning is 
based on the idea that educators are the facilitators while learners learn independently by 
solving issues or clinical scenarios. This mode of learning stimulates critical thinking and 
processing skills. It is best to do it with a small number of between seven to nine students 
(Kang, 2016). Unfortunately, this learning method is not perfect, as the cost and workload are 
proportional to the number of students in a given particular setting or time. 
 
3) Lecture-based teaching (didactic) 
 
Lecture-based teaching or didactic teaching is a passive teaching method capable of quickly 
delivering large amounts of information to an audience of students. It is considered 
unidirectional and entails conveying information and concepts in their original form (Kang, 
2016).  
 
4) Demonstration-based teaching  
 
When teaching skills are difficult to master on their own, demonstration-based teaching is used. 
When words cannot completely express the knowledge in question, this teaching method is 
successful (Kang, 2016). 
 
5) Case-study teaching  
 
Case-study teaching enables students to analyse a specific scenario, solve difficulties, and 
actively participate in conversations to accomplish a learning objective (Kang, 2016). Through 
conversation, this teaching method helps students build their capacity to analyse, judge, and 
communicate. The disadvantages of this teaching method include a significant amount of 
preparation time, difficulties generating an appropriate case, and the possibility of dominance 




6) Case-based learning  
 
The cases used for learning in this teaching style must be fact-based and complicated. The 
scenarios chosen must reflect a real-life circumstance that necessitates quick and correct 
decision-making through brainstorming (Kang, 2016). Before showing the students the chosen 
example, instructors must inform them of the learning goals or objectives. 
 
Additional necessary brief information is provided beforehand in a lecture transcript to equip 
students with information before the class. The material provided must be purposely 
incomplete to encourage discussion and the acquisition of knowledge, partnering skills, and 
improved inter-communication abilities. The students continue to analyse and discuss the issue 
until they fully comprehend it, solve the problem, and gain knowledge and develop problem-
solving skills in the process (Kang, 2016).  
 
7) Laboratory-based teaching  
 
Students learn abstract notions through experiments when they are taught in a laboratory 
setting. This form of teaching is self-directed and allows for immediate feedback (Kang, 2016). 
It is not easy to apply to many students, as it involves a significant amount of time, money, and 
equipment. 
 
8) Discussion-based teaching  
 
Discussion-based teaching principally allows the students to express their ideas and to respect 
each other points of view. Democratic commutation skills could be developed through this 
teaching approach (Kang, 2016). However, this method might inadvertently reveal a small 




9) Personal-instruction-based or individualised teaching  
 
Personal-instruction-based or individualised teaching is learner-oriented and customised 
(Kang, 2016). This teaching method is costly and time-consuming. 
 
10) Field training 
 
Field training helps students to apply what they have learned in class to a real-world situation. 
(Kang, 2016). However, the objectives of teaching institutions are often different from those 
of enterprises, and financial factors might impact this mode of teaching.  
 
5.5.6 Evaluation  
 
Evaluation of educational outcomes is crucial in education philosophy. Evaluation in 
examinations allows for the future modification and revision of the future instructional design 
(Kang, 2016). Written tests demonstrate comprehension and understanding by students on the 
subject matter and indirectly measure teaching methods' effectiveness.  
 
Oral tests allow for the evaluation of a greater degree of knowledge (Kang, 2016). They might 
also show whether students could apply their knowledge to formulating treatment plans, make 
a medical decision appropriate for given clinical circumstances, demonstrate how to put 
decisions into action, communicate effectively with others, and plan and execute treatment in 
a logical and organised manner. 
 
For assessing clinical competency, Harden and Gleeson (1979) designed the objectively 
structured clinical examination (OSCE), and this has become a model for clinical examinations 
to assess many facets of the clinical performance of medical professionals. In this examination 
format, the examiners observe and evaluate each student individually using a standard score 
sheet after demonstrating clinical abilities in response to a specific clinical scenario. The OSCE 
is widely regarded as a more realistic assessment of learners' abilities and knowledge than the 




5.5.7 The Effectiveness of Using Different Learning Modalities  
 
A twenty-year follow-up survey of medical emergency education in the United States of 
America Dental Schools found that the teaching of venipuncture was part of the management 
of medical emergency and first aid education (Clark et al., 2006). The teaching of venipuncture, 
however, varied among reporting dental schools. The dental teaching facilities should advocate 
for adequate first aid education and provide practice for future dental professionals to respond 
appropriately to an emergency. 
 
According to the IFRC (2016), previously favoured didactic learning and pedagogy of first aid 
training have shifted towards self-directed learning. Learning from information available 
through web-based programmes means education could be received outside a formal fixed 
timetabled programme. Self-directed learning also allows different strategic objectives for 
teachers, such as reaching as many people as possible with essential messages or targeting 
specific population groups. 
 
Self-directed learning also opens up new opportunities by allowing organisations to offer 
different learning options and delivering education in ways that people might be more willing 
to undertake. In the Coronavirus disease 2019 (COVID-19) pandemic era, education through 
face-to-face approaches has become obsolete, and virtual education gained favour due to 
restricted travel and the need for social distancing. The opportunities for self-directed learning 
are becoming prevalent with the rise of technology. 
 
Atherton et al. (1999b) stated that if dental practitioners had appropriate training in the use of 
emergency medications and equipment during their undergraduate years, they might feel better 
equipped to handle medical emergencies. Such training must be in accordance to achieve 




In this study, 65.2% (n=43) of New Zealand dental practitioners regarded peripheral 
venipuncture training as important (Table 4.46). In Malaysia it was 80.8% (n=400) (Table 
4.47). The higher percentage reported by Malaysian dental practitioners could be attributed to 
the compulsory requirement to undergo a specified dental housemanship at hospital dentistry 
during their early career life.  
 
Concerning when peripheral venipuncture should be taught and assessed, New Zealand dental 
practitioners indicated the periods of postgraduate (n=47) and undergraduate training (n=47) 
as the top two preferences (Figure 4.5). In Malaysia, they indicated the periods of 
undergraduate (n=415) and fellowship training (n=179) as the top two preferences (Figure 
4.6). Fellowship training in the context of the medical field is graduate training or a period of 
medical training that medical professionals might undertake after completing a speciality 
training program (McGraw-Hill, n.d.). This definition applies to the medical or dental 
fellowship training offered in New Zealand and Malaysia. 
 
77.3% (n=51) of New Zealand dental practitioners recommended that peripheral venipuncture 
training be included in the undergraduate or postgraduate curriculum (Table 4.48). In Malaysia 
it was 88.2% (n=437 (Table 4.49). Malaysian dental practitioners with less than or equal to ten 
years of clinical experience, particularly, highly recommended peripheral venipuncture 
training in the undergraduate or postgraduate curriculum (57.2%; n=283) (Table 4.49). In New 
Zealand, the senior dental practitioners (more than 20 years of practising) highly recommended 
peripheral venipuncture training in the undergraduate or postgraduate curriculum (30.3%; 




62.1% (n=41) of New Zealand dental practitioners recommended that peripheral venipuncture 
training be included in undergraduate training (Table 4.50). 87.4% (n=433) of Malaysian 
dental practitioners recommended similarly (Table 4.51). In New Zealand, 83.8% (n=55) of 
dental practitioners recommended that peripheral venipuncture training be included in 
postgraduate training (Table 4.52). In Malaysia, 90.6% (n=449) voiced the same 
recommendation (Table 4.53). Therefore, this study has shown a highly perceived demand for 
peripheral venipuncture training and curriculum during either undergraduate or postgraduate 
periods. 
 
Atherton et al. (1999b) looked into whether trained dental practitioners wanted more training 
in dealing with medical emergencies. Nearly 96% of respondents indicated they needed some 
additional training in this area. A desire for 'hands-on' courses was recorded to be 90.3%, with 
21.2% asking for didactic lectures in addition to practical courses. Only 1.6% felt training by 
lectures was desirable. Other suggestions on the mode of training were also invited. The 
respondents stated that 'hands-on' courses were the best to maintain readiness.  
 
In this study, both New Zealand and Malaysian dental practitioners preferred peripheral 
venipuncture training through clinical activity, workshops, simulated practice using a 
mannequin arm, and inclusion in undergraduate and postgraduate curricula. Other suggestions 
were learning from phlebotomists and practising during clinical hospital attachment. 
 
The Poswillo's Committee on Conscious Sedation: A review of the use of general anaesthesia 
and conscious sedation in primary dental care recommends that the teaching modules should 
equip students with the competency to judge the suitability of various anxiety and pain control 
approaches (Department of Health, 2000). Curricula should include teaching behavioural 
technique management and administering sedation by inhalation and IV techniques, alongside 





Before being able to provide conscious sedation unsupervised, dental practitioners must 
complete additional postgraduate training in conscious sedation theory and practice. Approved 
training organisations should develop courses that focus on the practical demands of dental 
practitioners and undergraduate dental students rather than being entirely theoretical 
(Department of Health, 2000). Peripheral venipuncture and phlebotomy are important 
components of this training. 
 
The New Zealand Dental Association's Code of Practice: Sedation for dental procedures stated 
that any administration of oral or IV drugs for moderate sedation would need formal education 
and additional training on top of the part received during the undergraduate programme. The 
practitioner responsible for administering the sedative drug(s) and others who monitor the 
patient's vital signs should have formal education and training to carry out the procedure. The 
former should understand the pharmacokinetics and pharmacodynamics of the drugs being 
used, their physiological effects and the potential adverse reactions, and drug-drug interaction 
(The New Zealand Dental Association, 2020). 
 
The primary dental qualification is considered sufficient for a practitioner to provide minimal 
sedation for patients of six years of age and above. However, this is subject to the practitioner 
maintaining competence and demonstrating continuing professional development in these 
areas. In providing moderate sedation through IV access, additional formal education and 
training are required (The New Zealand Dental Association, 2020). 
 
Those who have attained formal education and training or have developed and maintained their 
competence through a combination of training, instruction, experience, and CPD must show 
that they have met and maintained the required competencies. In providing moderate sedation, 
the training must involve the demonstration of procedure in supervised clinical practice and 
practical experience in managing the airway and handling simulated life-threatening 






Throughout the data analysis process and the writing of this thesis, several research limitations 
became apparent. These are outlined below: 
 
5.6.1 Sample Size 
 
The sample size of New Zealand participants was smaller than expected as only 87 practitioners 
responded to the survey, out of 1293 invitation emails that were successfully sent out (66 fully 
completed responses, 1 withdrew, and 20 were incomplete responses). Since this study only 
analysed the completed responses, 21 of the New Zealand respondents were excluded. The 
smaller sample size resulted in a lack of power to the data and the results. 
 
However, an outstanding data collection was received from Malaysian dental practitioners 
where the overall response was 510 (495 completed responses, 4 withdrew, and 11 incomplete 






Since the number of New Zealand participants who participated in this online cross-sectional 
study was low, the generalisability of the results of New Zealand could not be described as the 
representation of New Zealand dental practitioners on perceived confidence in performing 
peripheral venipuncture and needs in further training and education. There could be potential 
bias as New Zealand dental practitioners who had done peripheral venipuncture at their 
practices were more likely to respond to the survey than those who did not. 
 
However, there was sufficient response from Malaysian participants to allow generalisable 
conclusions to be formed about their perceived confidence in performing peripheral 
venipuncture and needs in further training and education. The dental practitioners from both 
countries have shown a pattern of supporting the importance of peripheral venipuncture skills 
and training and have indicated that there are demands in this skill domain. 
 
5.6.3 Data Collection Method 
 
This study gathered quantitative and categorical observations and described the natural 
variation of the populations of interest. The questionnaire contained closed-ended questions 
that required the responding dental practitioner to binomially answer 'yes' or 'no' or to indicate 
their agreement or view on a Likert-style scale. A small amount of qualitative data was 
collected in the open-ended questions to add contextual information and value to the 
quantitative analysis. More qualitative questions would have provided richer data that could 




5.7 Future Directions 
 
This study investigated the perceived demands for peripheral venipuncture curriculum and 
training by dental practitioners from New Zealand and Malaysia. In the contemporary practice 
of dentistry and the ever-growing need to treat more medically compromised and geriatric 
patients with underlying polypharmacy backgrounds, having the knowledge and skill of 
peripheral venipuncture could be of tremendous advantage as its need might become 
substantially regular. 
 
Dental practitioners could augment their excellent skills in performing a pre-operative 
assessment of patients, i.e., thorough medical history taking, with the backup of appropriate 
and relevant blood investigations, to provide safe and efficient delivery of dental services. 
Dental practitioners might also help in the early diagnosis of communicable and other diseases, 
which would subsequently help patients receive appropriate medical care. Such investigations 
through venipuncture and their findings could be a useful focus and tool to facilitate 
communication between dental practitioners and other medical professionals. Significant 
abnormal findings enable the patient to be promptly and appropriately referred for further care.  
 
Dental practitioners are seeing more patients with complex medical histories. Inevitably, there 
would be occasional medical emergencies. In such instances, appropriate life-saving 
emergency drugs could be delivered through the IV route while waiting for the arrival of 
paramedics and transfer to a secondary care health facility. 
 
Future research into this area would benefit from greater exploration into the previous 
experience and exposure to venipuncture of dental practitioners delivering dental treatment to 
patients with special needs and complex comorbidities. Perhaps it would also be beneficial too 
in the future to investigate the perceived confidence of Special Needs Dentistry Specialists 





Several teaching methods could be used in the delivery of education and training of peripheral 
venipuncture. Both New Zealand and Malaysian dental practitioners preferred to have 
peripheral venipuncture training via a combination of clinical activities, workshops, simulated 
practice with a mannequin arm, and inclusion in undergraduate and postgraduate curricula. The 
dental schools could provide the education and training of peripheral venipuncture and possibly 
make such a pre-requisite skill to be mastered and competent by dental students during their 






This study has fulfilled its aims and objectives. It is the first to describe the perceived 
confidence in performing peripheral venipuncture among dental practitioners in New Zealand 
and Malaysia. It is also possibly the first ever to describe the previous peripheral venipuncture 
experience or exposure among dental practitioners and perceived demands for further 
peripheral venipuncture training and education under one study, from dental practitioners' point 
of view. 
 
47% of New Zealand dental practitioners reported confidence in performing peripheral 
venipuncture during routine dental practice emergencies and 29% during medical emergencies. 
In Malaysia, 21% felt confident performing peripheral venipuncture during routine dental 
practice, while 9% felt confident performing peripheral venipuncture during medical 
emergencies. More than 50% of New Zealand and Malaysian dental practitioners reported not 
having exposure to peripheral venipuncture procedures or training during their undergraduate 
education. The majority of participants in this study highly rated the importance of peripheral 
venipuncture in the dental training and curriculum. Generally, dental practitioners favour 
peripheral venipuncture education and training during the postgraduate, undergraduate and 
fellowship periods.  
 
Finally, the value of this research is pertinent to relevant authorities responsible for curriculum 
development, credentialing and competency assessment of dental students and practising 
dental practitioners. These authorities should note feedback from practitioners who 
acknowledge that it is important that training and maintenance of skills in peripheral 
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7.1 Appendix 1(a) 
 
“Perceived confidence in performing peripheral venipuncture among dental 
practitioners in New Zealand and Malaysia”     
 
INFORMATION SHEET FOR NEW ZEALAND PARTICIPANTS      
Thank you for showing an interest in this project. Please read this information sheet carefully 
before deciding whether or not to participate. If you decide to participate, we thank you. If you 
decide not to take part, there will be no disadvantage to you, and we thank you for considering 
our request.        
 
What is the aim of the project?      
The aims of this research are:      
1. To determine the perceived confidence in performing peripheral venipuncture among dental 
practitioners in New Zealand and Malaysia;  
2. To determine from the dental practitioners’ perspective; the preferred mode of training in 
peripheral venipuncture.      
 
This project is being undertaken as a partial requirement for Mr Mohd Hakimin Mohamed 
Ashri for the degree of Doctor of Clinical Dentistry (Special Needs Dentistry). This study is 
considered a low-risk study involving professionals rather than patients.      
 
What types of participants are being sought?      
A cross-sectional survey will be conducted. This will involve sending questionnaires to dental 
practitioners, with different clinical years of work experience, in New Zealand and Malaysia. 
The sampling size is aimed at 300 and will consist of actively practising dental practitioners 
registered with New Zealand Dental Council and Malaysian Dental Council, respectively.     
This survey will utilise Qualtrics XM software: a web-based application that allows researchers 
to design questionnaires, administer them, and receive the results electronically. The 
questionnaires will be distributed to randomly actively practising dental practitioners, through 
email databases supplied by the Dental Council of New Zealand, through Sir John Walsh 
Research Institute of the University of Otago, for New Zealand dental practitioners, and 
anonymous links for Malaysian dental practitioners. As a token of appreciation, all New 
Zealand participants would be eligible to participate in ten lucky draws of NZD50 grocery 
shopping vouchers.              
 
What will participants be asked to do?      
Should you agree to take part in this project, you will be asked to:      
• answer the questionnaires, which will take 10-12 minutes for completion, and 
electronically submit them;         
• do not provide any identifiable data except for some general demographic 




What data or information will be collected, and what use will be made of it?   
This exploratory study will involve the distribution of an online questionnaire. The 
questionnaire will contain open and closed-ended questions. The closed-ended questions will 
require the general dentist to answer “yes” or “no” and indicate their agreement on a Likert-
style scale. There will be four sections in the questionnaire:      
 
Part A- Demographic profile of the participant   
Part B- History of previous exposure to peripheral venipuncture and encounters of 
medical emergencies in dental practice    
Part C- Perceived confidence in performing peripheral venipuncture   
Part D- Expectations related to peripheral venipuncture training       
 
The data collected will be securely stored in such a way that only the principal investigator and 
supervisors will be able to gain access to it. Data obtained as a result of the research will be 
retained for at least 5 years in secure storage.      
It is hoped that the results of this study can be used to inform the development and refine 
teaching resources for dental house surgeons, dentists interested in performing intravenous 
sedation, for teaching advanced medical emergency care, along with undergraduate and 
postgraduate dental student education.      
The results of the project may be published and will be available in the University of Otago 
Library (Dunedin, New Zealand), but every attempt will be made to preserve your 
anonymity.         
 
Can participants change their minds and withdraw from the project?      
Please be aware that you may decide not to take part in the project without any disadvantage 
to yourself. If you decide to withdraw from the study midway, you could exit the site freely, 
and no measures will be used to preserve the data you have filled in. Thus, all data will be 
destroyed.            
 
What if participants have any questions?  
If you have any questions about our project or your rights as a participant in this study, either 
now or in the future, please feel free to contact either:  
      
Mohd Hakimin Mohamed Ashri                                         
Department of Oral Diagnostic and Surgical Sciences    
Faculty of Dentistry,  
University of Otago    
mohha310@student.otago.ac.nz          
 
and                                         
 
Dr Graeme Ting   
Department of Oral Diagnostic and Surgical Sciences,  
Faculty of Dentistry,   
University of Otago   




This study has been approved by the University of Otago Human Ethics Committee (Reference 
number D19/309). However, if you have any concerns about the ethical conduct of the 
research, you may contact the University of Otago Human Ethics Committee through the 
Human Ethics Committee Administrator.    
 
(Ph: +643 479 8256 or email gary.witte@otago.ac.nz).  
Any issues you raise will be treated in confidence and investigated, and you will be informed 




Questionnaire for New Zealand participants 
By clicking the button below, you acknowledge that your participation in the study is 
voluntary and that you are aware that you may choose to terminate your participation in the 
study at any time and for any reason.  
Please note that this survey will be best displayed on a laptop or desktop computer. Some 
features may be less compatible for use on a mobile device.              
o I consent, begin the study  (1)  
o I do not consent. I do not wish to participate  (2)  
 
Skip To: Q1 If   “Perceived confidence in performing peripheral venipuncture among dental 
practitioners in New Z... = I consent, begin the study 
Skip To: End of Block If   “Perceived confidence in performing peripheral venipuncture 
among dental practitioners in New Z... = I do not consent, I do not wish to participate 
Part A (Demographic profile of the participant)   
  
Q1 What is your gender?   
o Male  (1)  
o Female  (2)  
 
Q2 What is your age? 
o 24 and below  (1)  
o 25-30  (2)  
o 31-39  (3)  
o 40-49  (4)  
o 50-59  (5)  




Q3 What is your ethnicity? 
o European/Pakeha  (1)  
o Maori  (2)  
o European and Maori  (3)  
o Asian  (4)  
o Pacifica  (5)  
o Middle Eastern/Latin American/African  (6)  
o Other (please specify)  (7) 
________________________________________________ 
 
Q4 Please state your basic dental qualification? 
o Doctor of Dental Surgery (DDS)  (1)  
o Doctor of Dental Medicine (DMD)  (2)  
o Doctor of Dentistry (DDent)  (3)  
o Bachelor of Dental Surgery (BDS)  (4)  
o Bachelor of Dentistry (BDent)  (5)  
o Bachelor of Dental Science (BDSc)  (6)  
 
Q5 Please select your awarding institution. 
o University of Otago, New Zealand  (1)  









Q7 How long have you been practising as dental practitioner? 
o 1-2 years  (1)  
o 3-5 years  (2)  
o 6-10 years  (3)  
o 11-15 years  (4)  
o 16-20 years  (5)  
o More than 20 years  (6)  
 
Q8 Please indicate the location of the dental setting in which you are currently practising. 
o Urban  (1)  
o Suburban  (2)  
o Rural  (3)  
 
Q9 Please indicate the type of dental setting in which you are currently practising. You may 
select more than once. 
▢ Community Dental Care  (1)  
▢ Private Practice  (2)  
▢ Hospital Dentistry  (3)  
▢ Teaching University  (4)  
 
Q10 Do you have any postgraduate qualifications? 
o Yes  (1)  
o No  (2)  




Q11 Please state any postgraduate dental qualifications. You may select more than once. 
▢ Master of Science (MS or MSc)  (1)  
▢ Master of Science in Dentistry (MSD)  (2)  
▢ Master of Medical Science (MMSc)  (3)  
▢ Master of Dentistry (MDent)  (4)  
▢ Master of Dental Surgery (MDS)  (5)  
▢ Master of Dental Science (MDentSci)  (6)  
▢ Doctor of Clinical Dentistry (DClinDent)  (7)  
▢ Fellow College of Physician and Surgeons (FCPS)  (8)  
▢ Doctor of Dental Science (DDSc)  (9)  
▢ Doctor of Science in Dentistry (DScD)  (10)  
▢ Doctor of Medical Science (DMSc)  (11)  
▢ Doctor of Dentistry (DDent)  (12)  
▢ Master of Stomatology (MS)  (13)  
▢ Master of Clinical Stomatology (MCS)  (14)  
▢ Master of Stomatological Medicine (MSM)  (15)  
▢ Doctor of Philosophy in Dentistry (PhD)  (16)  





Part B (History of previous exposure to peripheral venipuncture and encounters of 
medical emergencies in dental practice)       
 
Q12 Have you had any postgraduate exposure to peripheral venipuncture?   
o Yes  (1)  
o No  (2)  
 
Q13 Have you had any undergraduate exposure to peripheral venipuncture? 
o Yes  (1)  
o No  (2)  
 
Q14 Have you had any peripheral venipuncture exposure elsewhere? 
o Yes (please specify)  (1) ________________________________________________ 
o No  (2)  
 
Q15 Have you performed any intravenous cannulation procedures at your practice? 
o Yes  (1)  
o No  (2)  
 
 
Q16 Have you encountered any medical emergencies at your practice? 
o Yes  (1)  
o No  (2)  
 
Q17 Have you encountered any medical emergencies which were managed with cannulation 
and delivery of medications/drugs/intravenous fluids by you, another medical or dental 
practitioner, or a paramedic? 
o Yes  (1)  




Q18 Have you encountered any oral medicine/pathology cases which require special blood 
investigation(s)? 
o Yes  (1)  
o No  (2)  
 
Q19 Have you encountered any medical conditions of patients that require special blood 
investigation(s) before proceeding with dental treatment? 
o Yes  (1)  
o No  (2)  
 
Q20 Have you encountered any medical conditions of the patient that require reviewing the 
results of blood investigation(s) before proceeding with dental treatment? 
o Yes  (1)  





Page Break  
Part C (Perceived confidence in performing peripheral venipuncture)      
Q21 How confident are you in performing venous cannulation during a non-medical 
emergency? 
o Highly confident  (1)  
o Moderately confident  (2)  
o Somewhat confident  (3)  
o Less confident  (4)  




Q22 How confident are you in performing venous cannulation during a medical emergency? 
o Highly confident  (1)  
o Moderately confident  (2)  
o Somewhat confident  (3)  
o Less confident  (4)  
o Not confident at all  (5)  
 
Q23 How confident are you in performing venous cannulation in an adult patient? 
o Highly confident  (1)  
o Moderately confident  (2)  
o Somewhat confident  (3)  
o Less confident  (4)  
o Not confident at all  (5)  
 
Q24 How confident are you in performing venous cannulation in a paediatric patient? 
o Highly confident  (1)  
o Moderately confident  (2)  
o Somewhat confident  (3)  
o Less confident  (4)  




Q25 How confident are you in administering intravenous medications/drugs? 
o Highly confident  (1)  
o Moderately confident  (2)  
o Somewhat confident  (3)  
o Less confident  (4)  
o Not confident at all  (5)  
 
Q26 How confident are you in administering intravenous fluids?  
o Highly confident  (1)  
o Moderately confident  (2)  
o Somewhat confident  (3)  
o Less confident  (4)  
o Not confident at all  (5)  
 
Q27 How confident are you in drawing out the venous blood of patients as part of making a 
medical diagnosis? 
o Highly confident  (1)  
o Moderately confident  (2)  
o Somewhat confident  (3)  
o Less confident  (4)  




Q28 How confident are you in choosing appropriate blood investigation(s) for patients? 
o Highly confident  (1)  
o Moderately confident  (2)  
o Somewhat confident  (3)  
o Less confident  (4)  
o Not confident at all  (5)  
 
Q29 How confident are you in interpreting the results of blood investigation(s)? 
o Highly confident  (1)  
o Moderately confident  (2)  
o Somewhat confident  (3)  
o Less confident  (4)  




Part D (Expectation related to peripheral venipuncture training)      
Q30 In general, how do you perceive the importance of peripheral venipuncture training?   
o Highly important  (1)  
o Moderately important  (2)  
o Somewhat important  (3)  
o Less important  (4)  
o Not important at all  (5)  
 
Q31 When do you think peripheral venipuncture should be taught and assessed? You may 
select more than once. 
▢ Undergraduate training  (1)  
▢ Postgraduate training  (2)  
▢ Fellowship training  (3)  
▢ No specific period  (4)  
 
Q32 Do you think peripheral venipuncture training should be included as part of an 
undergraduate or postgraduate curriculum? 
o Highly recommended  (1)  
o Moderately recommended  (2)  
o Somewhat recommended  (3)  
o Less recommended  (4)  




Q33 Do you think peripheral venipuncture training should be included as part of 
undergraduate training? 
o Highly recommended  (1)  
o Moderately recommended  (2)  
o Somewhat recommended  (3)  
o Less recommended  (4)  
o Not recommended at all  (5)  
 
Q34 Do you recommend peripheral venipuncture be included as part of postgraduate 
training? 
o Highly recommended  (1)  
o Moderately recommended  (2)  
o Somewhat recommended  (3)  
o Less recommended  (4)  




Q35 How should the peripheral venipuncture curriculum and training be delivered? You may 
click more than once. 
▢ Workshop  (1)  
▢ Simulated practice with a mannequin arm  (2)  
▢ Didactic  (3)  
▢ Refresher course  (4)  
▢ Interactive video  (5)  
▢ Clinical  (6)  
▢ CPD ‘add-on’ course  (7)  
▢ Inclusion in formal undergraduate dental programme  (8)  
▢ Inclusion in formal postgraduate dental programme  (9)  
▢ Other (please specify)  (10) 
________________________________________________ 
 




7.2 Appendix 1(b) 
 
“Perceived confidence in performing peripheral venipuncture among dental 
practitioners in New Zealand and Malaysia”    
 
INFORMATION SHEET FOR MALAYSIAN PARTICIPANTS      
Thank you for showing an interest in this project. Please read this information sheet carefully 
before deciding whether or not to participate. If you decide to participate, we thank you. If you 
decide not to take part, there will be no disadvantage to you, and we thank you for considering 
our request.        
 
What is the aim of the project?     
The aims of this research are:      
1. To determine the perceived confidence in performing peripheral venipuncture among dental 
practitioners in New Zealand and Malaysia; 
2. To determine from the dental practitioners’ perspective; the preferred mode of training in 
peripheral venipuncture.      
 
This project is being undertaken as a partial requirement for Mr Mohd Hakimin Mohamed 
Ashri for the degree of Doctor of Clinical Dentistry (Special Needs Dentistry). This study is 
considered a low-risk study involving professionals rather than patients.      
 
What types of participants are being sought?     
A cross-sectional survey will be conducted. This will involve sending a questionnaire to dental 
practitioners, with different clinical years of work experience, in New Zealand and Malaysia. 
The sampling size is aimed at 300 and will consist of actively practising dental practitioners 
registered with New Zealand Dental Council and Malaysian Dental Council, respectively.     
This survey will utilise Qualtrics XM software: a web-based application that allows researchers 
to design questionnaires, administer them, and receive the results electronically. The 
questionnaires will be distributed to randomly actively practising dental practitioners, through 
email databases supplied by the Dental Council of New Zealand, through Sir John Walsh 
Research Institute of the University of Otago, for New Zealand dental practitioners, and 
anonymous links for Malaysian dental practitioners.  
As a token of appreciation, all Malaysian participants would be eligible to participate in thirty 
lucky draws of RM50 grocery shopping vouchers.       
 
        
 
What will participants be asked to do?      
Should you agree to take part in this project, you will be asked to:      
• answer the questionnaires, which will take 10-12 minutes for completion, and 
electronically submit them;          
• do not provide any identifiable data except for some general demographic 




What data or information will be collected, and what use will be made of it?   
This exploratory study will involve the distribution of an online questionnaire. The 
questionnaire will contain open and closed-ended questions. The closed-ended questions will 
require the general dentist to answer “yes” or “no” or indicate their agreement on a Likert-style 
scale. There will be four sections in the questionnaire:      
 
Part A- Demographic profile of the participant   
Part B- History of previous exposure to peripheral venipuncture and encounters of 
medical emergencies in dental practice    
Part C- Perceived confidence in performing peripheral venipuncture   
Part D- Expectations related to peripheral venipuncture training       
 
The data collected will be securely stored in such a way that only the principal investigator and 
supervisors will be able to gain access to it. Data obtained as a result of the research will be 
retained for at least 5 years in secure storage.      
It is hoped that the results of this study can be used to inform the development and refine 
teaching resources for dental house surgeons, dentists interested in performing intravenous 
sedation, for teaching advanced medical emergency care, along with undergraduate and 
postgraduate dental student education.      
The results of the project may be published and will be available in the University of Otago 
Library (Dunedin, New Zealand), but every attempt will be made to preserve your 
anonymity.        
  
Can participants change their minds and withdraw from the project?      
Please be aware that you may decide not to take part in the project without any disadvantage 
to yourself. If you decide to withdraw from the study midway, you could exit the site freely, 
and no measures will be used to preserve the data you have filled in. Thus, all data will be 




What if participants have any questions?  
If you have any questions about our project or your rights as a participant in this study, either 
now or in the future, please feel free to contact either:       
 
Mohd Hakimin Mohamed Ashri                                         
Department of Oral Diagnostic and Surgical Sciences    
Faculty of Dentistry,  
University of Otago    
mohha310@student.otago.ac.nz    
       
and                              
 
Dr Graeme Ting Department of Oral Diagnostic and Surgical Sciences,  
Faculty of Dentistry,  
University of Otago   
graeme.ting@otago.ac.nz      
 
and      
 
The Secretary Medical Research & Ethics Committee,  
Ministry of Health Malaysia   
03-33628407  
03-33628205     03-33628888            
 
This study has received ethics approval from the Malaysian Medical Research Ethics 
Committee (Reference number: NMRR-20-285-53211).  
This study has also been approved by the University of Otago Human Ethics 
Committee (Reference number D19/309). However, if you have any concerns about the ethical 
conduct of the research, you may either contact the Secretary of Medical Research & Ethics 
Committee, Ministry of Health Malaysia or the University of Otago Human Ethics Committee 
through the Human Ethics Committee Administrator:  
 
(Ph: +643 479 8256 or email gary.witte@otago.ac.nz) 
 
Any issues you raise will be treated in confidence and investigated, and you will be informed 




Questionnaire for Malaysian participants 
By clicking the button below, you acknowledge that your participation in the study is 
voluntary and that you are aware that you may choose to terminate your participation in the 
study at any time and for any reason.            
Please note that this survey will be best displayed on a laptop or desktop computer. Some 
features may be less compatible for use on a mobile device.                    
o I consent, begin the study (1)  
o I do not consent. I do not wish to participate (2)  
 
o Skip To: Q1 If “Perceived confidence in performing peripheral venipuncture among 
dental practitioners in New Z... = I consent, begin the study 
o Skip To: End of Block If   “Perceived confidence in performing peripheral 




Part A (Demographic profile of the participant)   
  
Q1 What is your gender?   
o Male (1)  
o Female (2)  
 
Q2 What is your age? 
o 24 and below (1)  
o 25-30 (2)  
o 31-39 (3)  
o 40-49 (4)  
o 50-59 (5)  
o 60 and over (6)  
 
Q3 What is your ethnicity? 
o Malay (1)  
o Chinese (2)  
o Indian (3)  
o Orang Asli Semenanjung (4)  
o Bumiputera Sarawak (5)  
o Bumiputera Sabah (6)  




Q4 Please state your basic dental qualification? 
o Doctor of Dental Surgery (DDS) (1)  
o Doctor of Dental Medicine (DMD) (2)  
o Doctor of Dentistry (Dent) (3)  
o Bachelor of Dental Surgery (BDS) (4)  
o Bachelor of Dentistry (Bent) (5)  
o Bachelor of Dental Science (BSc) (6)  
 
Q5 Please select your awarding institution. 
o Local Malaysian universities (1)  
o Overseas university (2)  
Q6  
In what year did you receive your basic dental degree? Please state in (yyyy), e.g., 1999 
________________________________________________________________ 
 
Q7 How long have you been practising as dental practitioner? 
o 1-2 years (1)  
o 3-5 years (2)  
o 6-10 years (3)  
o 11-15 years (4)  
o 16-20 years (5)  




Q8 Please indicate the location of the dental setting in which you are currently practising. 
o Urban (1)  
o Suburban (2)  
o Rural (3)  
 
Q9 Please indicate the type of dental setting in which you are currently practising. You may 
select more than once. 
▢ Primary Dental Care (1)  
▢ Private Practice (2)  
▢ Hospital Dentistry (3)  
▢ Teaching University/ College (4)  
 
Q10 Do you have any postgraduate qualifications? 
o Yes (1)  




Skip To: Q13 If Do you have any postgraduate qualifications? = No 
Q11 Please state any postgraduate dental qualifications. You may select more than once. 
▢ Master of Science (MS or MSc) (1)  
▢ Master of Science in Dentistry (MSD) (2)  
▢ Master of Medical Science (MMSc) (3)  
▢ Master of Dentistry (MDent) (4)  
▢ Master of Dental Surgery (MDS) (5)  
▢ Master of Dental Science (MDentSci) (6)  
▢ Doctor of Clinical Dentistry (DClinDent) (7)  
▢ Fellow College of Physician and Surgeons (FCPS) (8)  
▢ Doctor of Dental Science (DDSc) (9)  
▢ Doctor of Science in Dentistry (DScD) (10)  
▢ Doctor of Medical Science (DMSc) (11)  
▢ Doctor of Dentistry (DDent) (12)  
▢ Master of Stomatology (MS) (13)  
▢ Master of Clinical Stomatology (MCS) (14)  
▢ Master of Stomatological Medicine (MSM) (15)  
▢ Doctor of Philosophy in Dentistry (PhD)  (16)  




Part B (History of previous exposure to peripheral venipuncture and encounters of 
medical emergencies in dental practice)  
 
Q12 Have you had any postgraduate exposure to peripheral venipuncture?   
o Yes (1)  
o No (2)  
 
Q13 Have you had any undergraduate exposure to peripheral venipuncture? 
o Yes (1)  
o No (2)  
 
Q14 Have you had any peripheral venipuncture exposure elsewhere? 
o Yes (please specify) (1) ________________________________________________ 
o No (2)  
 
Q15 Have you performed any intravenous cannulation procedures at your practice? 
o Yes (1)  
o No (2)  
Q16 Have you encountered any medical emergencies at your practice? 
o Yes (1)  
o No (2)  
Q17 Have you encountered any medical emergencies which were managed with cannulation 
and delivery of medications/drugs/intravenous fluids by you, another medical or dental 
practitioner, or a paramedic? 
o Yes (1)  
o No (2)  
 
Q18 Have you encountered any oral medicine/pathology cases which require special blood 
investigation(s)? 
o Yes (1)  
o No (2)  
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Q19 Have you encountered any medical conditions of patients that require special blood 
investigation(s) before proceeding with dental treatment? 
o Yes (1)  
o No (2)  
 
Q20 Have you encountered any medical conditions of the patient that require reviewing the 
results of blood investigation(s) before proceeding with dental treatment? 
o Yes (1)  







Part C (Perceived confidence in performing peripheral venipuncture)  
Q21 How confident are you in performing venous cannulation during a non-medical 
emergency? 
o Highly confident (1)  
o Moderately confident (2)  
o Somewhat confident (3)  
o Less confident (4)  
o Not confident at all (5)  
 
Q22 How confident are you in performing venous cannulation during a medical emergency? 
o Highly confident (1)  
o Moderately confident (2)  
o Somewhat confident (3)  
o Less confident (4)  




Q23 How confident are you in performing venous cannulation in an adult patient? 
o Highly confident (1)  
o Moderately confident (2)  
o Somewhat confident (3)  
o Less confident (4)  
o Not confident at all (5)  
 
Q24 How confident are you in performing venous cannulation in a paediatric patient? 
o Highly confident (1)  
o Moderately confident (2)  
o Somewhat confident (3)  
o Less confident (4)  
o Not confident at all (5)  
 
Q25 How confident are you in administering intravenous medications/drugs? 
o Highly confident (1)  
o Moderately confident (2)  
o Somewhat confident (3)  
o Less confident (4)  




Q26 How confident are you in administering intravenous fluids?  
o Highly confident (1)  
o Moderately confident (2)  
o Somewhat confident (3)  
o Less confident (4)  
o Not confident at all (5)  
 
Q27 How confident are you in drawing out the venous blood of patients as part of making a 
medical diagnosis? 
o Highly confident (1)  
o Moderately confident (2)  
o Somewhat confident (3)  
o Less confident (4)  
o Not confident at all (5)  
 
Q28 How confident are you in choosing appropriate blood investigation(s) for patients? 
o Highly confident (1)  
o Moderately confident (2)  
o Somewhat confident (3)  
o Less confident (4)  




Q29 How confident are you in interpreting the results of blood investigation(s)? 
o Highly confident (1)  
o Moderately confident (2)  
o Somewhat confident (3)  
o Less confident (4)  
o Not confident at all (5)  
 
Part D (Expectation related to peripheral venipuncture training)  
Q30 In general, how do you perceive the importance of peripheral venipuncture training?   
o Highly important (1)  
o Moderately important (2)  
o Somewhat important (3)  
o Less important (4)  
o Not important at all (5)  
 
Q31 When do you think peripheral venipuncture should be taught and assessed? You may 
select more than once. 
▢ Undergraduate training (1)  
▢ Postgraduate training (2)  
▢ Fellowship training (3)  




Q32 Do you think peripheral venipuncture training should be included as part of an 
undergraduate or postgraduate curriculum? 
o Highly recommended (1)  
o Moderately recommended (2)  
o Somewhat recommended (3)  
o Less recommended (4)  
o Not recommended at all (5)  
 
Q33 Do you think peripheral venipuncture training should be included as part of 
undergraduate training? 
o Highly recommended (1)  
o Moderately recommended (2)  
o Somewhat recommended (3)  
o Less recommended (4)  
o Not recommended at all (5)  
 
Q34 Do you recommend peripheral venipuncture be included as part of postgraduate 
training? 
o Highly recommended (1)  
o Moderately recommended (2)  
o Somewhat recommended (3)  
o Less recommended (4)  




Q35 How should the peripheral venipuncture curriculum and training be delivered? You may 
click more than once. 
▢ Workshop (1)  
▢ Simulated practice with a mannequin arm (2)  
▢ Didactic (3)  
▢ Refresher course (4)  
▢ Interactive video (5)  
▢ Clinical (6)  
▢ CPD ‘add-on’ course (7)  
▢ Inclusion in formal undergraduate dental programme  (8)  
▢ Inclusion in formal postgraduate dental programme  (9)  
▢ Other (please specify)  (10) 
________________________________________________ 
 
Q36 If you would like to receive a summary of the results of this survey, please provide your 
contact email address.  
________________________________________________________________ 
 
Q37 If you would like to enter the lucky draw of RM50 grocery shopping, please provide 
your contact email address.  
________________________________________________________________ 
 




7.3 Appendix 2 
State Deputy Health Directors (Dental Health Division) of Malaysian Ministry of Health and  
Director of Centre of Paediatric Dentistry and Dental Practice Institute 
( Updated 19 April 2020) 
 
Name Position Workplace 







Dr Nama Bibi 












Dr Nor Haslina 
bt. Mohd Hashim 








































































































7.4 Appendix 3 
 
List of Malaysian Dental Associations 
1. Malaysian Dental Association 
D-5-1, Pusat Komersial Parklane,  Jalan SS7/26, Kelana Jaya, 47301, Petaling Jaya, 
Selangor 
(President: Dr Leong Kei Joe) 
 
2. Malaysian Private Dental Practitioners’ Association 
Suite 525, Level 5, Block A3, Leisure Commerce Square  No.9, Jln PJS 8/9, 
46150, Petaling Jaya,  Selangor 
(President: Dr Jayaseel Ramachandran) 
 
3. Islamic Dental Association Malaysia (IDAM) 
(President: Dr Firdaus Hanapiah) 
 
 
4. Malaysian Association of Oral and Maxillofacial Surgeons 
Klinik Bedah Mulut, Aras 5,  Hospital Shah Alam, Persiaran Kayangan, Seksyen 7, 
40000, Shah Alam,  Selangor 
(President: Dr Siti Mazlipah binti Ismail) 
 
5. Malaysian Association of Orthodontists 
21-3A, Tingkat 2, Blok L, Jalan PJU 1/3C ,
Sunway Mas Commercial Centre, 
47301, Petaling Jaya,  Selangor 
(President: 2018-2020, Dr Noraini binti Hj Alwi) 
 
6. Malaysian Association of Paediatric Dentistry 
Centre of Studies for Paediatric Dentistry & Orthodontics,  Faculty of Dentistry, 
University Technology MARA,  47000, Sungai Buloh, Selangor 
(President: 2019-2021, Dr Juanna Bahadun) 
 
7. Malaysian Endodontic Society  
Department of Restorative Dentistry, 
Faculty of Dentistry, 
University Malaya, 50603, Lembah Pantai,  Kuala Lumpur 
(President: 2018-2019, Capt. (R) Asst. Prof. Dr. Mohd Haikal Muhamad Halil) 
 
8. Malaysian Association of Periodontology 
(President: 2018/2020, Dr Ahmad Sharifuddin bin Mohd Asari) 
 
9. Malaysian Association of Dental Public Health Specialists 
(President: Prof. Madya Dr Tuti Ningseh binti Mohd Dom) 
 
10. Malaysian Association of Prosthodontics 
D-5-1, Pusat Komersial Parklane,  Jalan SS7/26, Kelana Jaya, 47301, Petaling Jaya, 
Selangor 





7.4 Appendix 4 
Malaysian Deans of Faculties of Dentistry 
 
No. University Dean University Address 
1. Universiti Malaya Prof. Dr Sabri  
bin Musa 
Fakulti Pergigian  
Universiti Malaya, 
Lembah Pantai, 50603, Kuala Lumpur 
2. Universiti Kebangsaan 
Malaysia 
Prof. Madya Dr 
Roszalina binti Ramli 
Fakulti Pergigian 
Universiti Kebangsaan Malaysia,  
Jalan Raja Muda Abdul Aziz, 50300, Kuala Lumpur 
3. Universiti Sains Malaysia Dr Mohd Fadhli  
bin Khamis 
Pusat Pengajian Sains Pergigian 
Universiti Sains Malaysia, 
Kampus Kesihatan Kubang Kerian ,   16180, 
Kota Bharu, 
Kelantan 
4. Universiti Teknologi 
MARA 
Dato’ Prof. Dr 
Mohamed Ibrahim  
bin Abu Hassan 
Fakulti Pergigian 
Universiti Teknologi MARA (UiTM),  
 Kampus UiTM Sungai Buloh, 
Jalan Hospital, 47000,  
Sungai Buloh, 
Selangor Darul Ehsan 
5. Universiti Sains  Islam 
Malaysia 
Dr Ainuddin Yushar  
bin Yusof 
Fakulti Pergigian 
Universiti Sains Islam Malaysia ,   
Tingkat 15, Menara B, 






NO. University Dean University Address 
6. Universiti Islam 
Antarabangsa 
Malaysia 
Asst. Prof. Dr Salwana  
binti Supa’at 
Fakulti Pergigian 
Universiti Islam Antarabangsa Malaysia  Kampus 
Kuantan, 
Jalan Istana, Bandar Indera Mahkota, 25200, 
Kuantan, 
Pahang 
7. Universiti AIMST Dr Ramesh Kumaresan Fakulti Pergigian Universiti AIMST, Semeling, 




A/Prof. Dr Ajay Telang Fakulti Pergigian 
Penang International Dental College, Tingkat 3, 18-
21, 
NB Tower 5050,  
Jalan Bagan Luar,  12200, Butterworth, Pulau 
Pinang 
9. Universiti MAHSA Prof. Dr Rosnah binti 
Mohd Zain 
Fakulti Pergigian  
Universiti MAHSA,  
Level 9, Dental Block, 
Bandar Saujana Putra ,   





NO. University Dean University Address 
10. International 
Medical University 
Prof. Dr Allan Pau Kah 
Heng 
Fakulti Pergigian 
International Medical University , 
No. 126, Jalan 19/155B, 
Bukit Jalil, 
57000, Kuala Lumpur 
11. Melaka Manipal 
Medical College 
Prof. Dr Abdul Rashid bin 
Ismail 
Fakulti Pergigian 
Melaka Manipal Medical College, 
 Lot. 463-1, Jalan Batu Hampar, Bukit Baru, 75150, 
Melaka 
12. Universiti SEGi A/Prof. Datuk Dr Khairiyah 
binti Abd  Muttalib 
Fakulti Pergigian,  
 Universiti SEGi, 
No. 9, Jalan Teknologi, 
Taman Sains Selangor,  
Kota Damansara PJU 5,  
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Wednesday, 19 June 2019 
 
Mr Graeme Ting 
Oral Diagnostic & Surgical Sciences 
University of Otago 









Tēnā Koe Mr Graeme Ting, 
 
Perceived confidence in performing peripheral venipuncture among dental practitioners 
in New Zealand and Malaysia 
 
The Ngāi Tahu Research Consultation Committee (the Committee) met on Tuesday, 11 June 
2019 to discuss your research proposition. 
 
By way of introduction, this response from the Committee is provided as part of the 
Memorandum of Understanding between Te Rūnanga o Ngāi Tahu and the University. In the 
statement of principles of the memorandum it states ″Ngāi Tahu acknowledges that the 
consultation process outline in this policy provides no power of veto by Ngāi Tahu to research 
undertaken at the University of Otago″. As such, this response is not ″approval″ or ″mandate″ 
for the research, rather it is a mandated response from a Ngāi Tahu appointed committee. This 
process is part of a number of requirements for researchers to undertake and does not cover 
other issues relating to ethics, including methodology they are separate requirements with 
other committees, for example the Human Ethics Committee, etc. 
 
Within the context of the Policy for Research Consultation with Māori, the Committee base 
consultation on that defined by Justice McGechan: 
 
″Consultation does not mean negotiation or agreement. It means: setting out a proposal not 
fully decided upon; adequately informing a party about relevant information upon which the 
proposal is based; listening to what the others have to say with an open mind (in that there is 
room to be persuaded against the proposal); undertaking that task in a genuine and not 
cosmetic manner. Reaching a decision that may or may not alter the original proposal.″ 
 
The Committee acknowledges that this research project is primarily based on a specific area 
of competence and, therefore, no further consultation is required. 
 
This letter of suggestion, recommendation and advice is current for an 18-month period from 




The recommendations and suggestions above are provided on your proposal submitted 








necessarily relate to ethical issues with the research, including methodology. Other 
committees may also provide feedback in these areas. 
 





Senior Project Manager & Research Manager Māori 
Office of Māori Development 
Te Whare Wānanga o Otākou 







7.6 Appendix 6 
 
Dear Dr Ting, 
I am writing to confirm for you the status of your proposal entitled “Perceived confidence 
in performing peripheral venipuncture among dental practitioners in New Zealand 
and Malaysia”, which was originally received on October 14, 2019. The Human Ethics 
Committee’s reference number for this proposal is D19/309. 
 
The above application was Category B and had therefore been considered within the 
Department or School. The outcome was subsequently reviewed by the University of 
Otago Human Ethics Committee. The outcome of that consideration was that the proposal 
was approved. 
 
Approval is for up to three years from the date of HOD approval. If this project has not 
been completed within three years of this date, re-approval must be requested. If the 
nature, consent, location, procedures or personnel of your approved application change, 





Mr Gary Witte 
Manager, Academic Committees 








































7.10 Appendix 10 
